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Table 3-1. Latitudes and longitudes (GPS Coordinates) of aquatic sampling locations in Mississippi River.

Site ID Latitute
Pond Sampling Location
P1 38.35' 12.0"

Riverine Sampling Location

R1BU
R1AU
RICM
RiBM
R1AD
R1BD
R1AM

R2BU
R2AU
R2CM
R2BM
R2AM
R2BD
R2AD

R3BU
R3AU
R3CM
R3BM
R3AM
R3BD
R3AD

R4BU
R4AD
R4BD
R4AM
R4BM
R4CM
R4AU

R5BN
R5AN
R5AU
R5AM
R5BD
RSAD
R5CM
R5BM
R5BU

38.37'0.7"
38.37'1.2"
38.36' 58.5"
38.36' 58.1"
38.36' 54.1"
38.36' 53.5"
38.36' 54.4"

38.36' 26.0"
38.36'26.3"
38.36' 22.7"
38.36' 22.2"
38.36' 20.7"
38.36' 19.7"
38.36' 19.5"

38.35' 48.3"
38.35' 47.8"
38.35' 45.8"
38.35' 44.8"
38.35'44.9"
38.35' 26.5"
38.35' 26.5"

38.35' 26.3"
38.35' 10.8"
38.35' 23.2"
38.35'24.4"
38.35' 23.7"
38.35'24.4"
38.35' 25.5"

38.35' 11.8"
38.35' 11.1"
38.35'9.7"
38.35'7.7"
38.35'6.9"
38.35'6.1"
38.35'9.7"
38.35'8.4"
38.35'10.7*

Longitude

90.12' 2.5"

90.10' 50.7"
90.10" 49.7"
90.10' 52.0"
90.10' 49.4"
90.10' 51.7"
90.10'52.1"
90.10' 52.1"

90.11' 0.4"
90.11'1.2"
90.11'5.9"
90.11'4.2"
90.11'5.1"
90.11'5.0"
90.11' 4.9"

90.11' 24.8"
90.11' 23.4"
90.11' 28.8"
90.11' 26.8"
90.11' 25.3"
90.11' 42.0"
90.11' 42.0"

90.11' 42.0"
90.12'5.6"
90.11' 48.0"
90.11'43.7"
90.11' 43.5"
90.11' 44.0"
90.11' 41.2"

90.12' 2.5"
90.12' 2.1"
80.12'5.2"
90.12'7.7"
90.12' 11.9"
90.12' 11.2"
90.12'9.3"
90.12' 8.5"
90.12' 5.5"

Comments

(Pond near Site Q)

Bank lat:38.36' 57.9" and
long: 90.10" 47 4"

Bank lat:38.36' 26" and
long: 90.11' 0.4"

Bank [at:38.35' 24" and
long: 90.11' 43.1"

Bank lat:38.35' 9.4" and
long: 90.12' 7.6"

Sediment samples not collected
Sediment samples not collected
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Table 3-1. Latitudes and iongitudes (GPS Coordinates) of aquatic sampiing locations in Mississippi River.

Site ID Latitute Longitude Comments
Riverine Sampiing Locations (Contd.)

R6CM 38.35'2.6° 90.12' 22.3"

R6BM 38.35' 1.6° 90.12 20.8"

R6AM 38.35'1.1° 90.12" 19.8"

R6BU 3835 2.1° 90.12" 18.2°

R6AU 3835 2" 90.12° 18.3"

R68BD 38.35' 0.4° 90.12' 22.0° Sampliing Cancelled; no samples collected
R6AD 38.35'0.4° 90.12' 21.1" Bank lat: 38.36'3.3" and

lonig: 90.11' 16°

Site ID Key for Riverine Sampling Locations:

Each Location is identified by a 4-digit code: The first digit “R" stands for "River” (vs. *P" for *Pond"). The
second digit (numbers 1-6) refers to the 6 plot areas marked on the map, 1 being the maost upstream plot, and 6
the most downstream piot. The third digit (A, B, or C) refers to the three transects within each plot area, where
A transect is 50" from shore, B transect is 150" from shore, and C transect is 300’ from shore into the river. The
fourth digit (D, M, or U) refers to upstream or downstream sampiling site within each transect - "D" being the
downstream sampiing location, "M" being the midstream location, and "U*" being the upstream location (the
exceptions are in piot RS, where samples were collected at two additional locations north ("N°) of the "U" site and
are marked R5BN and RSAN, respectively). Note that the 300" site ("C") is only applicable for mid-stream
location ("M").

Exampie: R3BD refers to the Riverine sampiing, third plot area (located immediately below Site R), located
approx. 150" from shore, and is in the downstream third of the plot)

Page 2 of 2




(

Table 3-2. Field observations of sediment samples and benthic invertebrates at sampling locations in Mississippi River.

Graln Slze

Sediment Condition

Sediment Organisms

|

Mostly siit with some clay (fiuld mud not sticky)

Dark oaky brown sediment, slight organic odor, high

R6AD Found Hexagenia (mayfly larvae), sieved 5-L of
and little sand organic carbon sediments for benthic invertebrate identificatlon
RBAU More clay than silt, <2% sand Brown, slight organic odor, high organic carbon None found
ReBU Siit with some clay, slightly sticky ng slight organic odor, coal particles, some organic None found
, Dark gray and brown with coal particles, organic odor,
0,
|r R6AM Silt with some clay, <5% sand some organic carbon None found
i |
Ir REBM Fine sand and sitt ngh.t gray, low organic carbon, iron odor, some coal None found |
particles
R6CM Medium to coarse sand with small gravels Low organic matter, some coal, no odor None found
R5AD Sediment samples not collected NA None found
R5BD Sediment samples not collected NA None found
R5AM Flne sand with slit, some lumps of clay Dark oaky brown, no odor, low organic carbon None found
R5AU Very fine slit and clay in top 17, fine to medium Dark oaky brown, no odor, low organic carbon None found
sand below
|r RECM Medium to coarse sand Very low organic carbon, no odor, medium brown None found
|r RSBM Fine to medium sand, some silt Medium brown, slight biological odor, low organic carbon |None found |
R5BU EL':g;m with clay In top 1*, fine to medium sand Grayish brown, oll sheen, no odor, high organic carbon  |None found
. Dark gray in top 1/2" with decay odor, remainder was
R5AN Silty clay In the top 1/2°, slity sand below gray with no odor, some organic carbon None found
RSBN Silty clay at top 1%, coarser below Dark brown and gray, some organic matter, decay odor |None found
R4AD |Fine to medium sand with some gravel Broken shells on top layer, no odor, fow organic carbon  [None found
R4BD Medium to coarse sand, homogeneous Low organic carbon, no odor None found 1'
Zebra mussels attached to some larger rocks |
" R4AM Fine to medlum sand with small pebbles Low organic carbon, no odor obtained in sediment grabs
R4BM Medlum to coarse sand, some slit Low organlc carbon, homogeneous, no odor None found
R4CM zAnag;Ta;zfoarse sand with some large stones Top layer brown, more gray towards bottom, well sorted |Zebra mussel shell fragments
R4AU Medium to coarse sand with gravel Brown in top 1/2", gray below, low organic carbon None found
R4BU Medium to coarse sand, well sorted Low organic matter, no odor

No organisms, some shells

1
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Table 3-2. Fleid observations of sediment samples and benthic invertebrates at sampling locations in Mississippi River.

QGrain 8ize Sediment Condition Sediment Organiems
R3IAD Fine to medium sand in top, coarse sand below | Some organic carbon, wood fragments, petroleum odor  |None found
R3BD Coarse sand, well sorted, grains rounded Tan color, olean, no odor, very low organio cabon riono !;und
Dark gray, darker color with depth, smell of
R3IAM Fine siity sand with some clay d position and hydroaarbons, twige None found
Fine silty sand and clay in top 2°, medium
R3IBM coarse sand with sift below Dark gray, no odor, low organic carbon Shells fragments, no Ilvlng organisms
R3CM Coarse sand, well sorted, rounded Brown, no odor, very low organic carbon None found ,
R3AU Silty clay with some fine sand High organic carbon, dacomposition odor, dark brown, Posaible tracks of burrowing organiams, no living
dark gray organisms found
. Substantial organic matter and dark gray in top 1°; no
R3IBU Siity olay In top 1, coarse sand below organic matter and b below None found
R2AD  |Sticky clay with small siit and low sand Some organic matter, gray None found o
R28BD Slity sand, as well as fine to medium gravel Some organic matter, brown, no odor Catisfly larvae on larger rocks (not in sediments)
Some organic carbon, dark gray, slight decomposition
R2AM 8iit with fine sand odor, twigs in sediments None found
R2B8M Medium sand, sorted, rounded Very low organio carbon, tan, no odor None found
R2CM Medium 10 coarse sand, sorted Very low organic carbon, 1an, no odor None found
R2AV Fine sand, well sorted Very low organic carbon, brown, no odor None found
A28V Fine to medium sand, well sorted Low organio carbon, gray, no odor None found
R1AD Slity clay with some fine sand Some organic carbon, dark gray, hydrocarbon odor Zebra mussel shells ,
Corbicula (Aslatic clam) in sediments; 10-L of
R18D Slity clay with some fine sand Qray, no odor, some organioc carbon sediments sleved for benthics
A1AM Fine to medium sand with some siit Some organic matier, dark gray, no odor Shell fragments
Catisfly larvae attached to large rooks obtained |
R1BM Coarse sand with gravel, well sorted Some organio matter, tan, no odor grab; Zebra mussels, Clanaria
R1CM Coarse sand with gravel Low organio matter, tan, no odor Shell fragments only
R1AU Medium to coarse sand with gravel Some organic matter, tan to gray, no odor Shell fragments, Odinada (damset fly)
R1BU Coarse sand with gravel, clean, well sorted Low organic matter, tan, no odor None found
P1 Siity clay, sticky Some organic matter, dark gray, sticky None found
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Table 3-3. Fleld-measured water quality parameters of surface water at aquatic sampling locations in Mississippi River.

Bottom Mid-depth Surface
site iDf Depth| Cond. pH DO Temp. | Turbldity | Depth Cond. pH DO | Temp. | Turbidity ] Depth Cond. pH DO Temp. | Turbldity
ft mS/em mg/L °c NTU ft mS/em mg/L °c NTU ft mS/cm mg/L °c NTU
ReAD | 16 | 0.434 7.80 16 8.0 50 8 0.433 785 | 117 | 80 40 1 0.432 8.30 1"z 8.0 50
lreau ¥ 16 | 0.433 7.70 11.7 8.0 35 8 0.431 810 | 117 | 80 26 1 0.429 8.40 1.7 8.0 26
lireBY ) 30 0.429 8.00 12.1 8.1 30 15 0.428 840 | 119 8.1 26 1 0.427 8.30 11.9 8.1 28
R6AM | 16 | 0430 | 7.50 1.9 78 38 8 0.428 831 | 118 ]| 78 31 1 0.428 8.36 1.9 7.8 38
ReBM § 33 | 0432 7.71 12.7 7.9 30 16 0.434 834 | 120 | 80 28 0 0.433 8.36 12.0 8.0 26
RecM _J| 31 0430 | 8.04 12,4 8.1 27 16 0.432 838 | 129 8.1 26 0 0.430 8.43 12.0 8.1 23
R5AD 5 0439 | 7.90 12.3 8.3 23 3 0.435 8.04 | 121 8.3 27 0.434 8.07 12.1 8.3 27
RsBD | 13 | o465 | 7.51 11.8 79 189 8 0.465 816 | 118 | 7.9 150 0 0.461 8.40 1.7 7.9 169
R5AM | 2 0463 | 8.05 11.8 8.1 20 1.5 0.461 838 | 116 | 82 28 0 0.460 8.22 11.6 8.2 24
RSAU 4 0473 | 827 12.1 82 50 2 0.471 813 | 120 | 82 27 0 0.470 8.14 12.0 8.2 25
s5CM | 27 | 0431 7.40 13.5 8.2 33 13 0.430 837 | 126 | 82 32 0 0.430 8.21 12.4 8.3 33
RSBM § 17 0436 | 8.08 12.8 8.3 34 8 0.437 853 | 124 | 83 30 05 0.438 8.43 124 8.4 30
RsBU I 19 | 0437 8.02 13.1 8.6 38 10 0.438 839 | 128 | 85 24 0.0 0.438 8.56 127 8.5 25
RSAN 9 0.476 8.14 13.1 8.3 29 5 0.476 825 | 14.1 8.3 59 1 0.475 8.38 142 8.3 73
RsBN | 16 | 0.471 8.12 13.8 8.3 24 8 0.471 8.41 14.1 8.3 22 1 0.469 8.43 14.2 8.3 20
“EAD 16 | 0468 | 721 126 9.0 65 8 0.462 824 | 118 | 9.0 59 ) 0.458 8.40 11.9 9.0 48
RaBD J 11 0444 | 820 12.2 9.0 38 3 0.450 837 | 118 | 90 31 1 0.451 8.52 11.9 9.0 34
RaaM | 10 | 0468 | 820 12.1 9.1 29 5 0.464 813 | 118 | 9.1 30 1 0.462 8.23 1.7 9.1 31
RaeM | 10 | 0.445 7.83 12.8 8.7 159 3 0.449 834 | 126 | 88 122 1 0.444 8.17 12.8 8.8 17
RacM I 13 | o422 | 787 12.6 8.8 27 7 0.432 832 | 127 | 88 25 1 0.429 8.28 12.6 8.8 24
R4AU 5 0.464 7.02 12.8 9.2 24 3 0.464 819 | 128 | 9.2 23 1 0.463 8.35 12.7 9.2 23
R4BU 9 0468 | 7.85 12.6 9.3 20 3 0.473 839 | 128 | 93 21 1 0.474 8.38 127 9.3 21
R3AD 8 0471 7.72 12.2 8.8 24 4 0.468 8.01 123 | 88 22 1 0.487 8.33 12.3 8.8 28
R3BD § 14 | 0455 | 8.09 12.3 8.9 31 7 0.453 839 | 128 | 89 26 1 0.452 8.38 12.8 8.9 28
R3AM | 13 | 0463 | 8.09 12.3 9.0 25 8 0.461 838 | 124 | 9.1 25 1 0.459 8.36 12.4 9.1 29
RaBM [ 12 | 0463 | 7.3 124 9.1 25 [ 0.457 844 1 124 | 91 24 1 0.457 8.35 124 9.1 24
R3CM || 12 0.451 8.11 124 8.6 26 6 0.455 844 | 125 | 86 25 1 0.454 8.39 125 8.7 26
R3AU I 16 | 0.474 8.05 123 87 421 8 0.481 816 | 12.1 8.7 48 1 0.471 8.19 12.1 8.7 57
R3BY 4 0467 | 826 12.6 8.8 25 2 0.463 807 | 1256 | 88 a3t 1 0.463 8.26 124 8.9 3
R2AD N 11 0447 | 8.26 12.9 9.0 19 5 0.442 839 | 126 | 90 26 1 0.442 8.47 126 9.0 23
R28D ) 19 | 0448 | 7.85 12.9 9.1 23 10 0.445 843 | 1268 | 9.1 23 1 0.445 8.37 125 9.1 24
R2AM § 14 | 0455 | 803 124 8.7 48 7 0453 839 | 12.1 8.7 34 1 0451 8.38 12.1 8.7 33
R2BM || 19 | 0455 | 7.93 122 8.8 27 10 0.454 836 | 122 | 88 32 1 0.447 8.36 12.2 8.8 28
R2CM § 18 | 0457 | 8.08 12.3 88 - 9 0.454 860 | 124 | 8.8 21 1 0.453 8.44 12.3 8.9 19
R2AU 5 0.462 8.18 12.7 9.1 26 3 0.466 825 | 123 | o1 29 1 0.456 8.45 12.3 9.1 28
R2BU ] 20 | 0446 | 7.80 11.7 8.9 19 11 0.444 842 | 118 | 89 27 1 0.441 8.37 117 8.9 26
R1AD § 10 | 0.445 8.00 11.8 8.9 13 3 0.443 8.41 19 | 89 17 1 0.442 8.36 1.9 89 17
R1BD | 26 | 0439 | 7.00 11.9 8.9 13 14 0.442 843 | 120 | 88 19 1 0.440 8.42 12.0 8.9 16
R1AM 1 0437 | 8.05 11.8 88 20 1
RiBM § 20 | 0445 7.89 12.1 84 28 10 0433 8.4% 124 | 84 29 1 0.433 8.40 124 8.4 28
R1ICM | 23 | o0.431 7.77 122 8.6 219 12 0.431 839 | 126 | 88 121 1 0.429 8.41 12.6 8.6 101
R1AU [ 25 0.428 7.86 122 8.6 24 13 0.427 849 | 124 | 88 26 1 0.420 8.31 124 8.6 25
R1BU 27 0469 | 7.90 14.1 8.2 32 14 0.466 838 | 145 | 82 34 1 0.461 8.32 144 8.2 51
PL - 0.368 8.67 135 1 78 >1000
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Table 3-4. Calculation of TCDD-TEQs from individual Dioxin/Furan congener concentrations

Dioxins/Furans
Reporting 2,3,7,6-TCDD | 2,3,7,6-TCOD

Sample ID CAS Analyte Units | Result | Quailfier Limit Risk Conc| TEP-Rish TRQ

T RIBMIB | 38622-48-0  [1,2,3,4,0.7.8-Heptachlorodibenzo-P-Dioxin_ | uglkg | 0.0011 | U 0.00T1 | 0.00088 0.001 0.
RIBMIS |  67662-304  [1234676HCOF ug/kg | 0.00001 v 0.00091 | 0.000488 0.01 0.00000488
R1IBMIS |  61207-31-9  [2,3,7,8-Tetrachlorodibenzofuran ug/kg | 0.00081 v 0.00081 | 0.000268 0.08 0.00001278

__RIBMIS 32e8-879 locob ughg | 0.012 J ] 0000033 | 0.012 0.0001 0.0000012
R1BM1S 39001-02-0  |OCDF ugkg | 0.0013 v 0.0013 | 0.00088 0.0001 0.000000065 | 0.000019115
R1BM2S 35822-46-0  [1,2,3,4,8,7.8-Heptachiorodibenzo-P-Dioxin ughkg | 0.0024 v 0.0024 0.0012 0.001 0.0000012
R1BM28 67662:39-4  1,2,3,4,6,7,8-HpCDF ugkg | 000030 | U 0.00039 | 0.000195 0.01 0.00000195 |
R1BM2S 61207-31-0  |2,3,7,8-Tetrachiorodibenzofuran ugikg | 0.00031 U | 000031 | 0000188 0.08 0.00000778 ﬂl
R1BM2S 3268-87-8  |OCDD ug’kg | 0.038 J 0.000033 | 0.035 0.0001 0.0000035
R18M2S 39001-02-0 |OCDF _ ug/kg | 0.0008 U 0.0008 0.0003 0.0001 0.00000003 | 0.00001443
R2BM18 35622-46-0  [1,2,3,4,6,7,8-Heptachlorodibenzo-P-Dioxin ughkg | 0.0014 ] 0.0014 0.0007 0.001 0.0000007
A2BM1S 67662-39-4  |1,2,3,4,6,7,8-HpCDF ugkg | 0.00089 'B 0.00069 | 0.000285 0.01 0.000002858
A2BMI1S 61207-31-9  |2,3,7,8-Tetrachlorodibenzofuran ugikg | 000031 | U 0.00031 | 0.000165 0.06 0.00000776 I
R2BM1S 3268-87-6  |OCDD ughkg | 0024 | J 0.000033 | 0.024 0.0001 0.0000024
R2BM1S 38001-02-0  [OCDF ug/kg | 0.0012 U 0.0012 0.0008 0.0001 0.00000006 | 0.00001388
R3IBM1IS 36822-46-9  [1,2,3,4,8,7.8-Heptachlorodibenzo-P-Dioxin ughkg | 0.055 0.0011 0.066 0.001 0.000056
RIBMIS 87662-39-4  11,2,3,4,6,7,8-HpCOF ughkg | 00077 | 0.00039 0.0077 0.01 0.000077
R3IBM1S 51207-31-9  ]2,3,7,8-Tetrachlorodibenzoluran ugkg | 0.0011 J 0.00021 0.0011 0.05 0.000065
R3BM1S 3208-87-8  (OCDD ug/kg 1.8 0.000033 1.8 0.0001 0.00018
R3BM1S 39001-02-0  |OCDF ugkg | 0.038 0.0008 0.038 0.0001 0.0000036 | 0.0003708
R4BM1S 35822-46-9  [1,2,3,4,6,7,8-Heplachlorodibenzo-P-Dioxin ugkg | 0.025 0.0011 0.025 0.001 0.000026
R4BM1S 67562-39-4  |1,2,3,4,6,7,8-HpCDF , _ugkg | 0.0038 J 0.00038 0.0038 0.01 0.000038
R4BM1S 61207-31-8  |2,3,7,8-Tetrachlorodibenzofuran uglky | 0.00021 U 0.00021 | 0.000106 0.06 0.00000626
R4ABM1S azes-87-9  |ocoD ughg | 0.39 J 0.000033 0.39 0.0001 0.000039
R4OMIS 39001-02-0  JOCDF “ugikg | 0.028 0.0008 0.028 0.0001 0.0000028 | 0.00011006
REBM1S 36822-46-9  [1,2,3,4,8,7,8-Hoplachlorodibenzo-P-Dioxin uglkg [ 0.002 Y 0.002 0.001 0.001 0.000001
REBM1S 67662-39-4  [1,2,3,4,8,7,8-HpCDF ugkg | 0.0007 U 0.0007 0.00036 0.01 0.0000035
REBM1S  61207-31-8  |2,3,7,8-Tetrachlorodibenzoluran ugkg | 0.00025 U 0.00026 | 0.000126 0.05 0.00000625
RASBMIS |  3208-878 |OCDD ugkg | 0.047 J 0.000033 | 0.047 0.0001 0.0000047
REBM1S 30001-02-0  |OCDF ug/kg | 0.0016 U 0.0018 0.0008 0.0001 0.00000008 | 0.00001663
REBM1S 96822-46-9  [1,2,3,4,8,7,8-Hoptachlorodibenzo-P-Dioxin ugkg | 0.011 0.0011 0.011 0.001 0.000011 j'
REBM1S 67602-39-4  |1,2,3,4,8,7,8-HpCDF ughy | 0.0014 v 0.0014 0.0007 0.01 0.000007 |
REBM1S 51207-31-9  |2,3,7,8-Tetrachlorodibanzofuran “ugkg | 0.00044 u 0.00044 | 0.00022 0.05 0.000011 I
REBM1S 3268-87-9 __|OCDD | ugkg | 0.26 J 0.000033 0.26 0.0001 0.000025 It
REBMIS |  39001-02-0 _|OCDF _ug/kg | 0.008 J 0.0008 0.008 0.0001 0.0000008 | _0.0000648 _ ||




(

Table 3-4. Calculation of TCDD-TEQs from§sdividual Dioxin/Furan congener concentrations

PCBs
Sample ID CAS Analyte Units | Result | Qualifier “"'L”I::::"g Riek Conc| Total PCBs
[ R3AD1S | C-DICHLOROBI ]Dichlorobiphenyl ug/kg 1 J 0.1 1 It
“ R3AD1S | C-MONOCHLORO [Monochlorobiphenyl ug/kg 3.6 J 0.1 36 4‘
R3AD1S C-NONACHLORO [Nonachlorobiphenyl _ug/kg 22 U 22 11
{[_RB3ADIS | C-PENTBIPHEN |Pentachlorobiphenyl “uglkg 8.6 U 8.6 4.3 I
R3AD1S | C-TRICHLOROB |Trichlorobiphenyl uglg | 0.96 J 0.1 0.96 20.86 ||
RGAMIS | C-DICHLOROBI |Dichlorobiphenyl ugrkg 1.7 J 0.1 1.7 |
R3AMIS | C-MONOCHLORO [Monochlorobipheny ug/kg 2.9 J 0.1 2.9
R3AMIS | C-NONACHLORO |Nonachlorobiphenyt u@?—g 28 U 28 14
R3AMIS | C-PENTBIPHEN |Pentachlorobiphenyl ug/kg 1 U 11 55
R3AM1S | C-TRICHLOROB [Trichlorobiphenyl ug/kg 1.1 J 0.1 1.1 25.2
RIAUTS | C-DICHLOROBI |Dichlorobiphenyl ug/kg 5.4 U 5.4 2.7
R3AU1S | C-MONOCHLORO [Monochlorobiphenyl ughkg | 12 J 0.1 1.2
|LR3AU1S C-NONACHLORO |Nonachlorobiphenyl ug/kg 28 U 28 14
R3AUIS | C-PENTBIPHEN |Pentachlorobiphenyl ug/kg 11 1] 11 5.5
R3AU1S C-TRICHLOROB Trichlorobiphenyl ug/kg 1.2 J 0.1 1.2 24.6
C-DICHLOROBI [Dichlorobiphenyl ug/kg 14 0.1 14
R3BM1S | C-MONOCHLORO [Monochlorobiphenyl uglkg 29 0.1 29
R3BM1S | C-NONACHLORO [Nonachlorobiphenyl ug/kg 12 J 0.5 12
“ R3BMIS | C-PENTBIPHEN |Pentachlorobiphenyl ug/kg 4.4 J 0.2 4.4
R3BM1S | C-TRICHLOROB |Trichiorobiphenyl ug/kg 10 0.1 10 69.4
R4BMIS ] C-DICHLOROBI ]Dichlorobiphenyl ugkg | 3.9 1] 3.9 1.95
R4BM1S | C-MONOCHLORO [Monochlorabiphenyl ug/kg 3.9 U 3.9 1.95
R4BM1S | C-NONACHLORO |Nonachlorobiphenyl ug/kg 8.9 J 0.5 8.9
R4BM1S | C-PENTBIPHEN' |Pentachlorobiphenyl ug/kg 8 U 8 4
I_ﬁ4BM1s C-TRICHLOROB |Trichiorobiphenyl ug/kg 3.9 U 3.9 1.95 18.75
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Table 3-5. Concentrations and frequency of detection of sediment COPECs retained after initial screening.
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Table 3-6. Concentrations and frequency of detection of surface water COPECs retained after initial screening

Site Areas Reference Area
Chemical | Total or Max. Freq. Of Max Avg Freq. Of

CAS Class Diss. Analyte Units} Conc | Avg. Conc| Det (FOD)| %FOD|| Conc | Conc | Det (FOD)| %FOD
75-35-4 VOCs T 1,1-Dichloroethylene ugl | 042 0.49 3/39 7.7% ND ND 0/8 0.0%
107-06-2 VOCs T 1,2-Dichloroethane . ugh § 0.70 0.45 11/39 28.2%§ ND ND 0/8 0.0%
540-59-0 VOCs T 1,2-Dichloroethene (total) ugl | 0.36 0.94 3/39 7.7% ND ND 0/8 0.0%
71-43-2 VOCs T Benzene ugl § 4.50 0.55 14/39 35.9%] ND ND 0/8 0.0%
75-15-0 VOCs T . |Carbon Disulfide ugh § 0.69 0.48 5/39 12.8%f| ND ND 0/8 0.0%
108-90-7 VOCs T Chlorobenzene ug! 56 3.17 28/39 71.8%|| ND ND 0/8 0.0%
74-87-3 VOCs T Chloromethane ug! || 0.96 050 5/39 12.8%§l 05 0.47 1/8 12.5%
108-88-3 VOCs T Toluene ugl || 4.50 0.61 10/39 25.6%| ND ND 0/8 0.0%
1330-20-7 VOCs T Xylenes, Total ugh j| 3.00 1.03 3/39 7.7% ND ND 078 0.0%
95-50-1 SVQCs T 1,2-Dichlorobenzene ugh 40 5.80 2/39 5.1% ND ND 0/8 0.0%
120-83-2 SVOCs T 2,4-Dichlorophenol ug/ 69 5.93 11/39 28.2%[f] ND ND 0/8 0.0%
95-57-8 SVOCs T 2-Chiorophenol ug/l 31 5.28 6/39 15.4%[] ND ND 0/8 0.0%
106445 | svocs | T wt:;?::\zﬁl%tp-c@sol) v | 27 | sa7 239 [51%f no | N0 | 0B | 0o%
10647-8 SVOCs T P-Chloroaniline ug! 160 12.05 17/39 43.6% | ND ND 0/8 0.0%
108-95-2 SVOCs T Phenol ugh 14 544 10/39 25.6%| ND ND 0/8 0.0%
319-85-7 | Pesticides T beta-BHC ugl {10.0092| 0.024 2/38 5.3% ND ND 08 0.0%
94-75-7 Herbicides T 24-D ugl 29 1.98 25/39 64.1%| ND ND 0/8 0.0%
120-36-5 | Herbicides T Dichlorprop ugh || 2.20 2.31 12/39 30.8%f ND ND 0/8 0.0%
7429-90-5 Metals D Aluminum mgA || 0.012 0.09 3/39 7.7% ND ND 0/8 0.0%
7429-90-5 Metals T Aluminum mg/ || 1.10 0.76 38/39 97.4%|} 0.88 0.71 8/8 100%
7440-38-2 Metais T Arsenic mg/t []0.0061] 0.0049 7/39 17.9%{] ND ND 0/8 0.0%
7440-39-3 Metals D Barium mgA || 0.054 0.052 39/39 100% J| 0.051 | 0.050 8/8 100%
7440-39-3 Metals T Barium mg/ || 0.065 0.061 39/39 100% || 0.061 | 0.059 8/8 100%
7440-70-2 Metals D Calcium mg/l 53 51 39/39 100% 50 50 8/8 100%
7440-70-2 Metals T Calcium mg/l 54 51 39/39 100% 53 51 8/8 100%
7440-48-4 Metals D Cobalt mg/ }i 0.001 0.0047 3/39 7.7% ND ND 0/8 0.0%
7440-48-4 Metals T Cobalt mg/l []0.0012] 0.0042 9/39 23.1%}]0.0011| 0.005 1/8 12.5%
7440-50-8 Metals T Copper mg/ | 0.039 0.01 2/39 5.1% ND ND 0/8 0.0%
7439-89-6 Metals D fron mg/ §f 0.087 0.04 28/39 71.8%]| 0.03 | 0.028 7/8 87.5%
7439-89-6 Metals T Iron mgi §{| 1.40 1.06 39/39 100% || 1.10 | 0.968 8/8 100%
7439-92-1 Metals T Lead mg/ {|0.0049| 0.0026 5/39 12.8%f1 ND ND 0/8 0.0%
7439-954 Metals D Magnesium mg/h 22 20 39/39 100% 20 20 8/8 100%
7439-954 Metals T Magnesium mghj 22 20 39/39 100% ]| 21 21 8/8 100%
7439-96-5 Metais T Manganese mgh || 0.14 0.086 38/39 97.4%j| 0.084 | 0.081 8/8 100%
7439-97-6 Metals D Mercury mgA |]0.0001| 0.00010 3/39 7.7% ND ND 0/8 0.0%
7439-97-6 Metals T Mercury mgA J]0.0002] 0.00010 3/39 7.7% ND ND 0/8 0.0%
7440-09-7 Metals D Potassium mgh §| 3.60 3.38 39/39 100% || 3.30 3.19 8/8 100%
7440-09-7 Metals T Potassium mgh || 3.70 3.49 39/39 100% || 3.50 3.35 8/8 100%
7440-23-5 Metals D Sodium mg/ 24 20 39/39 100% 20 18 8/8 100%
7440-23-5 Metals T Sodium mg/l 24 20 39/39 100% 20 18 8/8 100%
7440-62-2 Metals T Vanadium mgA {|0.0042| 0.0049 3/39 7.7% §10.0033| 0.0048 18 12.5%
7440-62-2 Metals D Vanadium mga || 0.01 0.0050 3/39 7.7% {10.0017{ 0.0028 5/8 62.5%
7440-66-6 Metals D Zinc mgA |j 0.036 0.01 5/39 12.8%|| ND ND 0/8 0.0%
7440-66-6 Metals T Zinc mg/ || 0.041 0.01 15/39 38.5%) 0.0046] 0.009 1/8 12.5%
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Table 3-7. Concentrations and frequency of detection of all target analytes in
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Table 3-7. Concentrations and frequency of detection of all target analytes in

Sediments collected from aquatic sampling sites in Mississippi River.

Site Areas (Combined) Reference Area
Chemical Freq. Of Max Freq. Of
CAS Class Analyte Units |Max Conc] Avg Conc | Det (FOD) | %FOD | Conc | Avg Conc | Det (FOD) | %FOD
205-99-2 SVOCs Benzo(b)ﬂmranmer-: ug/kg 75 214 3/85 8.6% ND ND 0/8 0.0%
191-24-2 SVOCs  |Benzo(g,h,)perylene ug/kg 79 197 6/35 171% | ND ND o8 0.0%
207-08-9 SVOCs {Benzo(k)fiuoranthene ug/kg 83 196 6/35 17.1% ND ND o8 0.0%
85-68-7 SVOCs |Benzyl Butyl Phthalate ug/kg ND ND 0/35 0.0% ND ND 0/8 0.0%
111-91-1 SVOCs  |bis(2-Chioroethoxy)methane ug/kg ND ND /35 0.0% ND ND 0/8 0.0%
111-44-4 SVOCs |bis(2-Chloroethyl)ether ug/kg ND ND 0/35 0.0% ND ND 0/8 0.0%
117-81-7 SVOCs _{bis(2-Ethylhexylphthalate uwikg| 88 196 6/35 171% | ND ND 0/8 0.0%
86-74-8 SVOCs [Carbazole ugkg| ND ND 0/35 0.0% ND ND 0/8 0.0%
218-01-9 SVOCs [Chrysene kg g2 178 8/35 22.9% 31 166 1/8 125%
53-70-3 SVOCs |Dibenzo(a,h)anthracene ug/kg 65 226 1/35 2.9% ND ND 0/8 0.0%
132-64-9 SVOCs |Dibenzofuran ug/kg ND ND 0/35 0.0% ND ND 0/8 0.0%
84-66-2 SVOCs |Diethy! Phthalate wikg] ND ND /35 0.0% ND ND 0/8 0.0%
131-11-3 SVOCs |Dimethyl Phthalate ugkg| ND ND 0/35 0.0% ND ND o8 0.0%
84-74-2 SVOCs  |Di-n-butyiphthalate ug/kg ND ND 0/35 0.0% ND ND 0/8 0.0%
117-84-0 SVOCs |Di-n-octylphthalate ug/kg 41 226 1/35 2.9% ND ND 0/8 0.0%
206-44-0 SVOCs |Fluoranthene ug/kg 160 198 5/35 14.3% 41 145 2/8 25.0%
86-73-7 SVOCs |Fluorene ug/kg ND ND 0/35 0.0% ND ND o8 0.0%
118-74-1 SVOCs {Hexachiorobenzene ug/kg ND ND 0/35 0.0% ND ND o8 0.0%
87-68-3 SVOCs |Hexachiorobutadiene ug/kg ND ND o35 0.0% ND ND 0/8 0.0%
77-47-4 SVOCs |Hexachlorocyclopentadiene ug/kg ND ND 0/35 0.0% ND ND o/8 0.0%
67-72-1 SVOCs |Hexachloroethane ug/kg ND ND /35 0.0% ND ND /8 0.0%
193-39-5 SVOCs |Indeno(1,2,3-cd)pyrene ug/kg 29 222 2/35 5.7% ND ND o8 0.0%
78-59-1 SVOCs |isophorone ug/kg 390 236 1/35 2.9% ND ND 0/8 0.0%
91-20-3 SVOCs |Naphthalene ug/kg ND ND 0/35 0.0% ND ND /8 0.0%
98-35-3 SVOCs {Nitrobenzene ug/kg ND ND 0/35 0.0% ND ND o/8 0.0%
621-64-7 $VOCs  |N-Nitroso-di-n-propylamine ug/kg ND ND /35 0.0% ND ND o/8 0.0%
86-30-6 SVOCs |N-Nitrosodiphenylamine ug/kg ND ND /35 0.0% ND ND /8 0.0%
106-47-8 SVOCs |{P-Chioroaniline ug/kg 3000 562 2/35 5.7% ND ND o8 0.0%
87-86-5 SVOCs {Pentachiorophenol ug/kg 3.6 101 6/34 176%
85-01-8 SVOCs |Phenanthwene ugkg| 72 210 3/35 8.6% 36 167 1/8 12.5%
108-95-2 SVOCs |Pheno! ug/kg ND ND 0/36 0.0% ND ND 0/8 0.0%
100-01-6 SVOCs |P-Nitroaniline ug/kg ND ND /36 0.0% ND ND 0/8 0.0%
129-00-0 SVOCs [Pyrene ugkg| 150 224 1/35 2.9% 67 171 1/8 12.5%
10061-02-6 SVOCs |trans-1,3-Dichloropropene ug/kg ND ND 037 0.0% ND ND o8 0.0%
72-54-8 Pesticides |4,4'-DDD ug/kg 1.20 2.18 2/35 5.7% ND ND o8 0.0%
72-55-9 Pesticides |4.4-DDE ug/kg 4.90 1.84 10/35 28.6% ND ND 07 0.0%
50-29-3 Pesticides [4,4-DDT ug/kg 3.30 229 3/33 9.1% ND ND o6 0.0%
309-00-2 Pesticides |Aldrin ugkg| 2.10 1.21 1/36 2.8% ND ND 0/8 0.0%
319-84-6 Pesticides |aipha-BHC ug/kg ND ND /35 0.0% ND ND o8 0.0%
5103-71-9 Pesticides [alpha-Chiordane ugkg| 1.10 1.16 1/35 2.9% ND ND /8 0.0%
319-85-7 Pesticides |beta-BHC ugkg| 0.67 1.13 2/35 5.7% ND ND 0/8 0.0%
319-86-8 Pesticides |detta-BHC ugkg{ 0.72 1.15 1/35 2.9% ND ND o8 0.0%
60-57-1 Pesticides |Dieidrin ugkg| 2.90 220 3/36 8.3% ND ND o8 0.0%
959-98-8 Pesticides | Endosulfan | ugkg| 1.00 1.16 1/35 2.9% ND ND 0/8 0.0%
33213-65-9 Pesticides {Endosulfan Il ug/kg ND ND /35 0.0% ND ND o/8 0.0%
1031-07-8 Pesticides |Endosulfan Sulfate ug/kg ND ND o35 0.0% ND ND o8 0.0%
72-20-8 Pesticides |Endrin ug’kg ND ND o35 0.0% ND ND o8 0.0%
7421-93-4 Pesticides |Endrin Aldehyde ugkg| 4.10 224 10/35 28.6% ND ND o8 0.0%
53494-70-5 Pesticides |Endrin Ketone ug/kg| 1.20 1.92 8/35 2.9% ND ND o8 0.0%
58-89-9 Pesticides jgamma-BHC (Lindane) ugkg} 0.18 1.16 1/35 2.9% ND ND o8 0.0%
5103-74-2 Pesticides |gamma-Chlordane ug’kg| 3.00 1.12 7/36 20.0% ND ND o8 0.0%
76-44-8 Pesticides |Heptachior uwgkg| 0.8 1.07 5/35 14.3% | ND ND o/8 0.0%
1024-57-3 Pesticides |Heptachior Epoxide ug/kg 11 1.40 3/37 8.1% ND ND o8 0.0%
72435 Pesticides |Methoxychlor ug/kg 3.3 11 3/35 8.6% ND ND o8 0.0%
8001-35-2 Pesticides | Toxaphene ug/kg ND ND 0/35 0.0% ND ND o8 0.0%
93-76-5 Herbicides |2,4,5-T ug/kg ND ND 0/34 0.0%
83-72-1 Herbicides [2,4,5-TP (Sivex) ug/kg ND ND 0/34 0.0%
94-75-7 Herbicides |2,4-D ug/kg 20 6.63 5/36 13.9% 52 52 11 100%
94-82-6 Herbicides {2,4-DB ug/kg ND ND 0/34 0.0%
75-99-0 Herbicides |Dalapon ug/kg 9.9 1280 2/24 8.3%
1918-00-9 Herbicides |Dicamba ug/kg ND ND 0/34 0.0%
120-36-5 Herbicides ) Dichlorprop ug/kg 6.8 66.0 2/34 5.9% 23 18 5/5 100%
88-85-7 Herbicides |Dinoseb ug/kg ND ND 0/35 0.0% ND ND /8 0.0%
84.74.6 Herbics mA (2-Methyl-4- Chlorophenoxyacetic ughg| 380 1351 1134 20%
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Table 3-7. Concentrations and frequency of detection of all target analytes in
Sediments collected from aquatic sampling sites in Mississippi River.
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(. able 3-8. Concentrations and frequency of detection of all target analytes€n Surface Water collected from aquatic sampling sites in Mississippi River.

Site Areas ) Reference Area
Chemical Total or Freq. Of Freq. Of Det
CAS Class Digs. Analyte Units || Max. Conc | Avg.Conc | Det (FOD) | %FOD || Max Sonc Avg Conc (FOD) %FOD

71-55-6 VOCs T 1,1,1-Trichlorosthane ugh ND ND 0/39 0.0% ND ND 0/8 0.0%
79-34-5 VOCs T 1,1,2,2-Tetrachlorosthane ugh ND ND 0/33 0.0% ND ND 0/8 0.0%
79-00-5 VOCs T 1,1,2-Trichloroethane ugh ND ND 0/39 0.0% ND ND 0/8 0.0%
75-34-3 VOCs T 1,1-Dichloroethane ugh ND ND 0/39 0.0% ND ND 0/8 0.0%
75-35-4 VOCs T 1,1-Dichlorosthylene ug/l 0.42 0.49 3/39 7.7% ND ND 0/8 0.0%
120-82-1 VOCs T 1,2,4-Trichlorobenzene ug/| ND ND 0/39 0.0% ND ND 0/8 0.0%
107-06-2 VOCs T 1,2-Dichloroethane ug/l 0.70 0.45 11/39 28.2% ND ND 0/8 0.0%
540-59-0 VOCs T 1,2-Dichloroethene (total) ugh 0.38 0.94 3/39 7.7% ND ND 0/8 0.0%
78-87-5 VOCs T 1,2-Dichloropropans ugh ND ND 0/39 0.0% ND ND 0/8 0.0%
541-73-1 VOCs T 1,3-Dichlorobenzene ugfl ND ND 0/39 0.0% ND ND 0/8 0.0%
106-46-7 VOCs T 1,4-Dichlorobenzene ug/l 3.90 4.97 1/39 2.6% ND ND 0/8 0.0%
108-60-1 VOCs T iﬁ;ﬁﬁfﬁé}ﬁ:ﬁﬁ?’”"‘“’ bis-20 ygn ND ND 03 | 0.0% ND ND o | oo%
78-93-3 VOCs T 2-Butanone (MEK) ug/l ND ND 0/39 0.0% ND ND 0/8 0.0%
108-10-1 VOCs T 4-Methyl-2-pentanone (MIBK) ugh 3.80 4.97 1/39 2.6% ND ND 0/8 0.0%
87-64-1 VOCs T Acetone ug/ 40 13 1/39 2.6% ND ND 0/8 0.0%
71-43-2 VOCs T Benzene ug/l 4.50 0.55 14/39 35.9% ND ND 0/8 0.0%
75-27-4 VOCs T Bromodichloromethane ugh ND ND 0/39 0.0% ND ND 0/8 0.0%
75-25-2 VOCs T Bromoform ug/l ND ND 0/39 0.0% ND ND 0/8 0.0%
74-83-9 VOCs T Bromomethane ugfl ND ND 0/38 0.0% ND ND 0/8 .0.0%
75-15-0 VOCs T Carbon Disulfide ugh 0.69 0.48 5/39 12.8% ND ND 0/8 0.0%
56-23-5 VOCs T Carbon Tetrachloride ug/l 0.17 0.49 1/39 2.6% ND ND 0/8 0.0%
108-90-7 VOCs T Chlorobenzene ug/l 56 3.17 28/39 71.8% ND ND 0/8 0.0%
124-48-1 VOCs T Chlorodibromomethane ugh ND ND 0/39 0.0% ND ND 0/8 0.0%
75-00-3 VOCs T Chloroethane ugh ND ND 0/39 0.0% ND ND 0/8 0.0%
67-66-3 VOCs T Chloroform ) ugh ND ND 0/39 0.0% ND ND 0/8 0.0%
74-87-3 VOCs T Chloromethane ug/l 0.96 0.50 5/39 12.8% 0.5 0.47 1/8 12.5%
10061-01-5 VOCs T cls-1,3-Dichloropropene ug/| ND ND 0/39 0.0% ND ND 0/8 0.0%
75-09-2 VOCs T Dichloromethane ugh ND ND 0/39 0.0% ND ND 0/8 0.0%
100-41-4 VOCs T Ethylbenzene ughn 1.30 0.52 1/39 2.6% ND ND 0/8 0.0%
591-78-6 VOCs T Methyl N-Butyl Ketone ug/l 0.33 4.88 1/39 2.6% ND ND 0/8 0.0%
100-42-5 VOCs T Styrene (Monomer) ug/l ND ND 0/39 0.0% ND ND 0/8 0.0%
127-18-4 VOCs T Tetrachloroethene ug/t 0.45 0.50 1/39 2.6% ND ND 0/8 0.0%
108-88-3 VOCs T Toluene ugh 4.50 0.81 10/39 25.6% ND ND 0/8 0.0%
79-01-6 VOCs T Trichlorosthylene ug/l 0.58 0.50 1/39 2.6% ND ND 0/8 0.0%
75-01-4 VOCs T Vinyl chloride ug/l ND ND 0/39 0.0% ND ND 0/8 0.0%
1330-20-7 VOCs T Xylenes, Total ug! 3.00 1.03 3/39 7.7% ND ND 0/8 0.0%
95-50-1 SVOCs T 1,2-Dichlorobsnzene ug/ 40 5.80 2/39 5.1% ND ND 0/8 0.0%
95-95-4 SVOCs T 2,4,5-Trichloropheno! ug ND ND 0/39 0.0% ND ND 0/8 0.0%
88-06-2 SVOCs T 2,4,8-Trichlorophenoi ugfl 17 5.31 1/39 2.6% ND ND 0/8 0.0%
120-83-2 SVOCs T 2,4-Dichlorophenol ug/ 69 5.93 11/39 28.2% ND ND 0/8 0.0%
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Tabie 3-8. Concentrations and frequency of detection of all target analytes in Surface Water collected from aquatic sampling sites in Mississippi River.

F Chemical | Totsl or Preq. Of Preq. Of Det
CAS Clese Dise. Analyte Unlte} Max.Cono | Avg.Cono | Det (POD) | %FOD | Max Cono | Avg Cono (POD) %FOD
108-87-9 8VOCs T 2,4-Dimethyiphenol | v 8.30 8.08 139 2.6% ND ND (7] 0.0%
81288 8vOCe T 2,4-Dintrophonol - vph ND ND [ 0.0% ND NO 0 0.0%
121-14-2 8VOCs T 2,4-Dinftrotoluens B ND ND % 0.0% ND ND [ 0.0%
008-20-2 SVOCs | T  [2,6-Dinitrotoluene uph 7 831 [ 2.6% ND ND o8 0.0%
| e1.88.7 8VOCs T 2-Chioronaphthaiene | ugn ND ND 0/39 0.0% ND ND 0/8 0.0%
$8-57-0 8VOCs T 2-Ciiorophenol ug/ T 6.20 6/39 18.4% NO ND [ 0.0%
91.87-8 8VOCs T 2-Methyinaphthaiene ugh ND ND /30 0.0% ND ND 08 0.0%
95-48-7 8VOCs T 2-Methyiphenol (o-Cresol) uph NO ND 0/39 0.0% ND ND 0/8 0.0%
88.74-4 8VOCs T 2-Niroaniine ugh ND ND "o 0.0% ND ND o 0.0%
88-76-6 8VOCs T 2-Nitrophenol ) ND ND 0/39 0.0% ND ND o 0.0%
91.94-1 8VOCs T 3,3 Dichiorobenzidine ugh ND N | ome 0.0% ND ND o 0.0%
108-44.8 SVOCs T 3( M”'P"c"n""w""”“"”"""""“°' u 27 8.47 239 | 81% ND ND o8 0.0%
99-00-2 8VOCs T 3-Niroaniine ugh N | N 0/39 0.0% ND ND 08 0.0%
834-82-1 8VOCs T 4,6-Dinitro-2-methyiphenol uph ND " 'ND 0/39 0.0% ND ND [ 0.0%
101-88-3 8VOCs T 4-Bromopheny! Pheny Ether ugh N | ND /39 0.0% ND ND o/8 0.0%
59-50-7 8VOCs T 4-Chioro-3-methyiphenol g o | N 0739 0.0% ND ND 08 0.0%
7008-72-3 8VOCs T 4-Chiorophenyl Phenyl Ether g 'ND ND [0 0.0% ND ND [ 0.0%
100-02-7 SVOCs T |4-Ntrophenol ugh ‘ND ND 0/39 0.0% ND ND o 0.0%
83-32.9 SVOCs T Acenaphthene up! ND ND 0/39 0.0% ND ND [\ 0.0%
208-00-8 SVOCs T Acsnaphthylene ugh ND ND 039 0.0% ND ND 0/8 0.0%
120-12-7 SVOCs T Anthracene uph ND ND /39 0.0% ND ND o8 0.0%
56-55-3 SVOCs T Benzo(s)anthracene Tugh ND ND 0/39 0.0% ND ND 08 0.0%
60-32-8 SVOCs T Benzo(a)pyrene | e ND ND 0/29 0.0% ND ND o8 0.0%
205-99-2 SVOCs T |Benzo{b)tivoranthene ugh ND ND /39 0.0% ND ND /8 0.0%
191-24-2 8VOCs T  |Benzo(g,h,)jperylene ugh ND ~ ND 0/39 0.0% ND ND 0/8 0.0%
207-08-9 SvOCs T Benzo{k)fluoranthens [ ugn “ND ND 0/39 0.0% ND ND 08 0.0%
85-80-7 8VOCs T Benzyl Butyl Phihalate ug/ ND ND 0/30 0.0% ND ND [ 0.0%
1119149 | svoCs T |vis(2-Chiorosthoxy)methane wi ]| nwD ND 0/30 0.0% ND ND /8 0.0%
111-44-4 8VOCs T bie(2-Chiorosthyl)ether ™ ND ND 0/30 0.0% ND ND 0/8 0.0%
117-81.7 '8VOCs T  |bie(2-Ethyhexyl)phthalaste | ugn || 170 [X7) 1739 2.0% 14 6.126 1/8 12.8%
86748 | svoCs | T [Cabazoe 0 | ND ND 0/39 0.0% ND ND o8 0.0%
218019 | 8vOCe | T [chrsene [ uf  ND ND 0/39 0.0% ND ND o8 0.0%
83703 | 8VOCs T |Dibenzo(a,h)anthracene ] o ND ND 0/39 0.0% ND ND 0/8 0.0%
132-84-9 8VOCs T Dibenzofuran ugh ND ND 0/39 0.0% ND ND 08 0.0%
64-66-2 8VOCs T __|Oiethyl Phthalate uh I ND ND 0/39 0.0% ND ND o8 0.0%
131-11-9 | svoCs | T  [Dimethyl Phihalate ugh ~ND ND 0/39 0.0% ND ND o8 0.0%
84742 | SVOCs T Di-n-butylphthatate “ug/ ND ND 0/39 0.0% ND ND o/8 0.0%
| 117-84-0 gvocs | T Dl-n-ootyiphthalate ug! ND ND 0/39 0.0% ND ND 08 0.0%
| 208-44.0 SVOCs T |Fluoranthene _ugh ND ND 0/38 0.0% ND ND 08 0.0%
86-73-7 SVOCs T Fluorene ug/ ND ~ ND 0/39 0.0% ND ND o8 0.0%




(. able 3-8. Concentrations and frequency of detection of all target analytes(n Surface Water collected from aquatic sampling sites in Mississippi River.

Site Areas Reference Area
Chemicatl Total or Freq. Of Freq. Of Det

CAS Class Diss. Analyte Units|| Max. Conc | Avg.Conc | Det (FOD) | %FOD || Max Conc | Avg Conc (FOD) %FOD
118-74-1 SVOCs T Hexachlorobenzene ugh ND ND 0/39 0.0% ND ND 0/8 0.0%
87-68-3 SVOCs T Hexachlorobutadiene ug/l ND ND 0/39 0.0% ND ND 0/8 0.0%
77-47-4 SVOCs T Hexachlorocyclopentadiens ug/l ND ND 0/39 0.0% ND ND 0/8 0.0%
67-72-1 SVOCs T Hexachloroethane ug/t ND ND 0/39 0.0% ND ND 0/8 0.0%
193-39-5 SVOCs T Indeno(1,2,3-cd)pyrene ugft ND ND 0/39 0.0% ND ND 0/8 0.0%
78-59-1 SVOCs T Isophorone ug/l ND ND 0/39 0.0% ND ND 0/8 0.0%
91-20-3 SVOCs T Naphthalene ugh 21 5.41 1/39 2.6% ND ND 0/8 0.0%
98-95-3 SVOCs T Nitrobenzene ugh 2.50 4.94 1/39 2.6% ND ND 0/8 0.0%
621-64-7 SVOCs T N-Nitroso-di-n-propylamine ugfl ND ND 0/39 0.0% ND ND 0/8 0.0%
86-30-6 SVOCs T N-Nitrosodiphenylamine ug/ ND ND 0/39 0.0% ND ND 0/8 0.0%
106-47-8 SVOCs T P-Chloroaniline ug/l 160 12.05 17/39 43.6% ND ND 0/8 0.0%
87-86-5 SVOCs T Pentachlorophenol ug/l 1.90 0.54 1/39 2.6% 0.3 0.475 1/8 12.5%
85-01-8 SVOCs T Phenanthrene ugh ND ND 0/39 0.0% ND ND 0/8 ~ 0.0%
108-95-2 SVOCs T Phenol ug/l 14 5.44 10/39 25.6% ND ND 0/8 0.0%
100-01-6 SVOCs T P-Nitroaniiine ug/ ND ND 0/39 0.0% ND ND 0/8 0.0%
128-00-0 SVOCs T Pyrene ug/l ND ND 0/39 0.0% ND ND 0/8 0.0%
10061-02-6 SVOCs T trans-1,3-Dichloropropene ugh ND ND 0/39 0.0% ND ND o/8 0.0%
72-54-8 Pesticides T 4,4-DDD ugh ND ND 0/38 0.0% ND ND 0/8 0.0%
72-55-9 Pesticides T 4,4'-DDE ug/l ND ND 0/38 0.0% ND ND 0/8 0.0%
50-29-3 Pesticides T 4,4-DDT ug/ ND ND 0/38 0.0% ND ND 0/8 0.0%
309-00-2 Pesticides T Aldrin ug/t ND ND 0/38 0.0% ND ND 0/8 0.0%
319-84-6 Pesticides T alpha-BHC ug ND ND 0/38 0.0% ND ND 0/8 0.0%
5103-71-9 Pesticides T alpha-Chiordane ugfl ND ND 0/38 0.0% ND ND 0/8 0.0%
319-85-7 Pesticides T beta-BHC ug/! 0.0092 0.024 2/38 5.3% ND ND 0/8 0.0%
319-86-8 Pesticides T delta-BHC ug/ ND ND 0/38 0.0% ND ND 0/8 0.0%
60-57-1 Pesticides T Dieldrin ugh ND ND 0/38 0.0% ND ND 0/8 0.0%
959-98-8 Pesticides T Endosulfan | ught ND ND 0/38 0.0% ND ND 0/8 0.0%
33213-65-9 Pesticides T Endosulfan 1l ugh ND ND 0/38 0.0% ND ND 0/8 0.0%
1031-07-8 Pesticldes T Endosulfan Sulfate ugh ND ND 0/38 0.0% ND ND 0/8 0.0%
72-20-8 Pesticides T Endrin ug ND ND 0/38 0.0% ND ND 0/8 0.0%
7421-93-4 Pesticides T Endrin Aldehyde ug/l ND ND 0/38 0.0% ND ND 0/8 0.0%
53494-70-5 Pesticldes T Endrin Ketone ug/l 0.023 0.048 2/38 5.3% 0.024 0.0261 6/8 75.0%
58-89-9 Pesticides T gamma-BHC (Lindane) ug/ ND ND 0/38 0.0% ND ND 0/8 0.0%
5103-74-2 Pesticides T gamma-Chiordane ugh ND ND 0/38 0.0% ND ND 0/8 0.0%
76-44-8 Pesticides T Heptachlor ug/l ND ND 0/38 0.0% ND ND 0/8 0.0%
1024-57-3 Pesticides T Heptachlor Epoxide ugh ND ND 0/38 0.0% ND ND 0/8 0.0%
72-43-5 Pesticides T Methoxychlor ug/l ND ND 0/38 0.0% ND ND 0/8 0.0%
8001-35-2 Pesticides T Toxaphene ugf ND ND 0/38 0.0% ND ND o8 0.0%
93-76-5 Herbicides T 2,4,5-T ug/l 0.30 0.25 1/39 2.6% ND ND 0/8 0.0%
93-72-1 Herbicides T 2,4,5-TP (Silvex) ug/! ND ND 0/39 0.0% ND ND 0/8 0.0%

Page 3 of 6




Table 3-8

. Concentrations and frequency of detection of all target analytes in Surface Water collected from aquatic sampling sites in Mississipp! River.

- - - - —— - - T g = ."." = — Ares ﬁ
Chemiosl | Total or Freq. Of Freq. Of Det

CAS Class Dise. Anaiyte Unite | Max.Cono | Avg.Cono | Det (FOD) | %POD || MaxCono | Avg Cono (FOD) %FOD
04.78.7 Hebloides | T 240 wph F) 1.08 28199 | 64.1% ND ND o8 0.0%
94-82:0 Herbioides T |a408 w NO ND 3 0.0% ND ND ] 0.0%
78080 Herbiddes | T |Delapon u NOD ND 039 0.0% ND ND o8 0.0%
1918-00-0 | Herbloides T |Dloamba Jupa ] w~o o ND o3 | oo ND ND o8 0.0%
120-30-8 Herbloides T |Oohoprop | wn 220 23 | w29 | 8% ND ND oe 0.0%
86.85-7 Herbicides T |Dinosed up ND ND 39 0.0% ND ND o8 0.0%
94.74-8 Herbloides \ “cc' AN '”'"‘"“‘m Ack) woh a1 P e | 2e% ND ND o8 0.0%
03-68-2 Herbicides T mew up 83 00 139 20% ND ND oe 0.0%
2081.24-3 PCBe T Decachiorobiphanyl uph ND ND - 0o 0.0% ND ND 0/8 0.0%
C-DICHLOROBI | PCBs T |Dichiorobiphenyt ! ND ND 039 0.0% ND ND 08 0.0%
C-HEPTACHLOR |  PCBs T |Heptachiorobiphenyl up ND ND 039 0.0% ND ND oo 0.0%
C-HEXACHLORO |  PCBs T |Hexaohiorobiphenyt wh ND ND 039 0.0% ND ND o8 0.0%
C-MONOCHLORO|  PCBs T |Monoohiombiphenyl g/ ND ND 39 0.0% ND ND o8 0.0%
C-NONACHLORO|  PCBe T |Nonachiorobiphenyl ™) ND ND 039 0.0% ND ND 08 0.0%
C-OCTABIPHE | PCBs T |Octachiorobiphenyl ) ND ND 039 0.0% ND ND o/ 0.0%
C-PENTBIPHEN | PCBs T |Pentachiorobiphenyt g ND ND 039 0.0% ND ND o8 0.0%
C-TETRACHLOR |  PCBa T |Tetrachiorobiphenyt ug! ND ND o9 0.0% ND ND o8 0.0%
C-TRICHLOROB |  PCBs T |Trohioroblphenyt ugh ND ND /39 0.0% ND ND o8 0.0%
35022-46-9 Dioxins T |L2348.7.8HepachlorodbenzoP1 ygn ND ND s 0.0% ND ND o 0.0%
67562-30-4 Dioxing T [1,2348.7,6-HpCOF u! ND ND o8 0.0% ND ND o2 0.0%
55673-69-7 Dioxins T [1.29,4.7,8,0-HpCOF ugh ND ND '8 0.0% ND ND /2 0.0%
39227-20.8 Dioxins T [L2347.0-Hexachlorodbenzo - | g ND ND s | oo% ND ND o2 0.0%
70848-26-9 Dioxins T |1.234,78-HxCOF ugh ND ND os | oo% ND ND 072 0.0%
57653857 | Dioxine T [L2087.8Hexachlorodbonzo P | won | N ND os | oo% ND ND o2 0.0%
 B7117-44-9 Dioxins T 1,2,3,6,7,8-HxCDF ug ND ND o5 0.0% ND ND 0.0%
19408-74-3 Dloxine T |L2378&HexsohorodbenzoP: 1 o ND ND s 0.0% ND ND o2 0.0%
72018-21-9 _Dioxine T 1,2,3,7,8,9-HXCDF ugh ND ND o8 | 00% ND ND 0/2 0.0%
87117.41-8 Dioxins T |1,23,7.8-Pentachiorodibenzofuran | ugh ND ND o8 0.0% ND ND o2 0.0%
40321-76-4 Dioxine T (‘jiﬂ;""'P‘“"°"'°’°°'°‘"’°"" uh ND ND o8 0.0% ND ND o2 0.0%
60881-34-6 Dioxine | T |23.4,6,7,0-HCDF ugh ND ND o8 | oo% || ND ND 072 0.0%
87117-31-4 Dioxins T |2,8,47,8-PecOF ugh NO | NO | om 0.0% ND _ ND 0/ 0.0%
1746-01-6 Dioxins T |237.8-7cOD ugh ND ND o8 00% || __ND ND /2 0.0%
~ 81207-31-9 Dioxins T 2,3,7,8-Tetrachlorodibenzofuran ugh ND ND o6 0.0% ND ND 0/2 0.0%
3208-87-9 Dioxine T ___[ocop ugh ND ND 0’5 0.0% ND ND 02 0.0%
39001020 Dioxins T |ocorF ugh ND ND o8 0.0% ND ND 072 0.0%
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c. able 3-8. Concentrations and frequency of detection of all target analytegn Surface Water collected from aquatic sampling sites in Mississippi River.

Site Areas Reference Area
Chemical | Totalor Freq. Ot Freq. Of Det
CAS Class Digs. Analyte Units|| Max.Conc | Avg.Conc | Det (FOD) | %FOD || MaxConc | Avg Conc (FOD) %FOD
37871-00-4 Dioxins T Total HpCDD ug/! ND ND 0/5 0.0% ND ND 0/2 0.0%
38998-75-3 Dioxins T Total HpCDF ug/l ND ND 0/5 0.0% ND ND 0/2 0.0%
34465-46-8 Dioxins T Total HxCDD ugh ND ND 0/5 0.0% ND ND 0/2 0.0%
55684-94-1 Dioxins T Total HXCDF ugh ND ND 0/5 0.0% ND ND 0/2 0.0%
36088-22-9 Dioxins T Total PeCDD ugh ND ND 0/5 0.0% ND ND 0/2 0.0%
30402-15-4 Dioxins T Total PeCDF ugh ND ND 0/5 0.0% ND ND 0/2 0.0%
41903-57-5 Dioxins T Total TCDD ugh ND ND 0/5 0.0% ND ND 0/2 0.0%
56722-27-5 Dioxins T Total TCDF ug/ ND ND 0/5 0.0% ND ND 0/2 0.0%
7429-90-5 Metals D Aluminum mg/A 0.012 0.09 3/39 7.7% ND ND 0/8 0.0%
7429-90-5 Metals T Aluminum mg/l 1.10 0.76 38/39 97.4% 0.88 0.71 8/8 100.0%
7440-36-0 Metals D Antimony mg/ ND ND 0/39 0.0% ND ND 0/8 0.0%
7440-36-0 Metals T Antimony mg/ 0.0051 0.01 1/39 2.6% ND ND 0/8 0.0%
7440-38-2 Metals D Arsenic mg/l 0.0055 0.01 1/39 2.6% 0.005 0.011 1/8 12.5%
7440-38-2 Metals T Arsenic mg/l 0.0061 0.0049 7/39 17.9% ND ND 0/8 0.0%
7440-39-3 Metals D Barium mg/ 0.054 0.052 39/39 100.0% 0.051 0.050 8/8 100.0%
7440-39-3 Metals T Barium mg/l 0.085 0.061 39/39 100.0% 0.061 0.059 8/8 100.0%
7440-41-7 Metals D Berylllum mg/ ND ND 0/39 0.0% ND ND 0/8 0.0%
7440-41-7 Metals T Berytllum mg/t ND ND 0/39 0.0% ND ND 0/8 0.0%
7440-43-9 Metals D Cadmium mg/ ND ND 0739 0.0% ND ND 0/8 0.0%
7440-43-9 Metals T Cadmium mg/ ND ND 0/39 0.0% ND ND 0/8 0.0%
7440-70-2 Metals D Calcium mgh 53 51 39/39 100.0% 50 50 8/8 100.0%
7440-70-2 Metals T Calcium mg/t 54 51 39/39 100.0% 53 51 8/8 100.0%
7440-47-3 Metals D Chromium mg/l ND ND 0/39 0.0% ND ND 0/8 0.0%
7440-47-3 Metals T Chromium mg/t ND ND 0/39 0.0% ND ND 0/8 0.0%
7440-48-4 Metals D Cobalt mgh 0.001 0.0047 3/39 7.7% ND ND 0/8 0.0%
7440-48-4 Metals T Cobalt mg/ll 0.0012 0.0042 9/39 23.1% 0.0011 0.005 1/8 L 12.5%
7440-50-8 Metals D Copper mg/h ND ND 0/39 0.0% ND ND 0/8 0.0%
7440-50-8 Metals T Copper mg/l 0.039 0.01 2/39 5.1% ND ND 0/8 0.0%
7439-89-6 Metals D Iron mg/ 0.087 0.04 28/39 71.8% 0.03 0.028 7/8 87.5%
7439-89-6 Moetals T Iron mg/l 1.40 1.06 39/39 100.0% 1.10 0.968 8/8 100.0%
7439-92-1 Metals D Lead mg/l ND ND 0/39 0.0% ND ND 0/8 0.0%
7439-92-1 Metals T Lead mgfl 0.0049 0.0026 5/39 12.8% ND ND 0/8 0.0%
7439-95-4 Metals D Magneslum mg/l 22 20 39/39 100.0% 20 20 8/8 100.0%
7439-95-4 Metals T Magnesium wgh 22 20 39/39 100.0% 21 21 8/8 100.0%
7439-96-5 Motals D Manganese mg/l 0.0014 0.0049 1/39 2.6% ND ND 0/8 0.0%
7439-96-5 Metals T Manganese mg/l 0.14 0.086 38/39 97.4% 0.084 0.081 8/8 100.0%
7439-97-6 Metals D Mercury mgA 0.00012 0.00010 3/39 7.7% ND ND 0/8 0.0%
7439-97-6 Metals T Mercury mg/ 0.0002 0.00010 3/3¢ 7.7% ND ND 0/8 0.0%
7440-02-0 Metals D Nickel mg/h ND ND 0/39 0.0% ND ND 0/8 0.0%
7440-02-0 Metals T Nickel mg/h ND ND 0/39 0.0% ND ND 0/8 0.0%
7440-09-7 Metals D Potassium mg/l 3.60 3.38 39/39 100.0% 3.30 3.19 8/8 100.0%
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Table 3-8. Concentrations and frequency of detection of all target analytes in Surface Water collected from aquatic sampling sites in Mississippi River.

___Bite Arese Reference Ares l
Chemical | Total or Preq. Of Freq. Of Dot

CA® Close Diss, Anasiyte Units || Max.Conc | Avg.Cono | Det(FOD) | %POD | Max Cono | Avg Cone (FOD) %PFOD
7440-00-7 Metale T Potaselum moA 70 340 | 30 100.0% 3.80 3.38 (1) 100.0%
7702-40-2 Metsle D  |Selenium mgA ND ] N 30 0.0% ND ND [T 0.0%
7762-40-2 Metals T Selenium mgh ND ) 39 0.0% ND ND [ 0.0%
7440-22-4 Metals o Sitver mgA | 000084 | 0.0049 1% 2.0% ND ND o 0.0%
7440-22-4 Metals T  |Sitver 7 mqu 0.00084 | 00040 1730 2.0% ND ND 0 0.0%
7440-23-8 | Melals o Sodium R 24 2 | 3ene | 1000% 20 18 an 100.0%
7440-23-6 Metals T Sodum mpA )l 24 20 3w39 | 1000% 20 18 an 100.0%
7440-28.0 Metals 3} Thatium mA ND ND 0/39 0.0% ND ND [ 0.0%
7440-280 Metals T Thatium mgh ND ND 09 0.0% 0.0082 0.0080 1) 12.6%
7440-62-2 Metals T Vanadium mgA 0.0042 00040 | a0 7.7% 0.0033 0.0048 1/8 12.6%
7440-62-2 Metals D Vanadium moA 0.01 ~ 0.0080 [%T 7.7% 0.0017 0.0028 [ 62.6%
7440-06-0 Metals o} Zinc mgA oose | o001 39 12.8% ND ND o8 0.0%
7440-00-6 _Metals T Zin mgA 0.041 001y | 1800 38.5% 0.0048 0.000 1/8 12.6%
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Table 3-9. Summary of sediment toxicity test
results using Hyalella azteca and Chironomous tentans

mpecles
Hyalella azteca Chironomus tentans
Mean Mean Growth | Mean Survival | Mean Growth

Sample ID | Survival (%) (mg)* (%) . (mg)*
iR1AD1S 98 (2.7) 0.19(0.02) 70 (24.5) 1.54 (0.4)
Ir1AMIS 100 (0) 0.16 (0.02) 86 (20.0) 2.3(0.3)
IrR1AU1S 98 (2.7) 0.19 (0.04) 83 (16.3) 2.51(0.5)
[r1B8D1S 96 (6.5) 0.17 (0.05) 80 (22.8) 2.22 (0.4)
JIR1BM1S 92 (2.7) 0.17 (0.02) 82 (16.0) 1.82(0.4)
Ir1BM2S 97 (4.5) 0.15 (0.03) 63 (21.6) 1.95 (0.4)
IR1BU1S 99 (2.2) 0.18 (0.02) 77 (27.3) 1.98 (0.3)
fR1CM1S 96 (5.5) 0.16 (0.03) 75(21.7) 1.9(0.3)
[[Controlt 100 (0) 0.15 (0.03) 82 (21.4) 1.52 (0.3)
[r2AD1S 89 (4.2) 0.14 (0.07) 80 (21.9) 1.43 (0.3)
[IR2AM1S 93 (8.4) 0.16 (0.02) 80 (20) 1.99 (0.8)
firR2AM2S 93 (7.6) 0.18 (0.04) 90 (12.7) 1.75 (0.6)
iR2AU1S 98 (2.7) 0.21 (0.09) 78 (9.8) 2.29(0.7)
Ir2BD1S 97 (4.5) 0.17 (0.04) 90 (8.0) 1.75 (0.4)
iR2BM1S 97 (4.5) 0.18 (0.03) 80 (16.7) 2.07 (0.4)
llR2BU1S 92 (3.7) 0.2 (0.05) 83 (10.3) 1.9(0.7)
rocM1S 89 (9.6) 0.17 (0.04) 93 (8.2) 1.89 (0.6)
fControl2 96 (4.2) 0.17 (0.02 70 (16.7) 1.28 (0.5)
[r3aD1s 96 (4.2) 0.16 (0.02) 73 (20.0) 215(0.5)
fR3AM1S 99 (2.2) 0.17 (0.03) 85 (12.2) 1.98 (0.2)
[R3au1s 97 (2.7) 0.17 (0.4) 85 (16.4) 2.14(0.3)
#R3BD1S 95 (11.1) 0.17 (0.02) 78 (13.3) 1.88 (0.7)
r3BM1S 96 (6.5) 0.18 (0.3) 85 (12.2) 2.22(0.7)
fr3BU1S 94 (13.4) 0.16 (0.05) 83 (16.3) 1.63 (0.9)
IR3CM1S 93 (2.7) 0.17 (0.03) 72(7.5) 1.57 (0.2)
[iControl3 96 (4.2) 0.17 (0.02) 70 (16.7) 1.28 (0.5)
IR4AD1S 97 (2.7) 0.24(0.04) 72 (14.7) 1.36 (0.3) -
IReamMiS 97 (2.7) 0.29 (0.05) 80 (17.9) 1.48 (0.5)
IR4AU1S 97 (4.5) 0.26(0.02) | 82(147) 1.29 (0.3)
{R4BD1S 97 (2.7) 0.24 (0.03 78 (18.3) 1.19 (0.3)
r4BM1S 100 (0) 0.24 (0.02) 92 (16.0) 1.22 (0.4)
lIR4BU1S 96 (2.2) 0.26 (0.02) _ 82(13.2) 1.29 (0.3)
[RaCMm1S 95 (6.1) 0.26 (0.04) 70 (21.9) 1.39 (0.6)
R4CM2S 95 (5.0) 0.28 (0.04 75 (13.8) 1.25 (0.3)
licontrola 96 (6.5) 0.21 (0.04) 62 (18.3) 0.86 (0.2)
IRsAM1S 96 (5.5) 0.23 (0.02) 77 (137) 2.18 (0.4)
[RsANtS 97 (4.5) 0.26(0.02) | 73(17.5) 1.3(0.1)
¥RsAU1S 100 (0) 0.25 (0.03) 85 (16.4) 2.27 (0.6)
[RsBM1S 98 (2.7) 0.27 (0.02) 78 (13.2) 1.35 (0.3)
llrRsBN1S 99 (2.2) 0.28 (0.02) 83(10.3) 1.38 (0.20
lrsBU1S 94 (6.5) 0.24 (0.04) 80 (9.0) 1.53 (0.5)
lrscm1s 88 (2.7) 0.27 (0.05) 73 (16.3) 1.18 (0.3)
llcontrols 96 (6.5) 0.21 (0.04) 62 (18.3) 0.86 (0.2)
[[R6AD1S 98 (2.7) 0.23 (0.01)_ 73 (24.2) 2.45(0.2)
IR6AM1S 98 (4.5) 0.21 (0.03) 73 (15.1) 2.18 (0.2)
[lream2s 93 (10.4) 0.24 (0.02) 82(7.5) 1.79 (0.2)
[[R6AU1S 100 (0) 021(0.02) | 77(16.3) 2.29(0.2)
iiReBMm1S 98 (2.7) 0.25 (0.02) 82 (14.8) 2.24 (0.4)
ReBU1S 99 (2.2) 0.24 (0.03) 83 (10.3) 2,14 (0.1)
llrecM1s 98 (2.7) 0.25 (0.04) 83 (18.6) 1.49 (0.2)
Controlé 99 (2.2) 0.2 (0.04) 90 (6.3) 1.15 (0.2)

NOTES:
Values in parentheses are standard deviation.
* Mean Growth reported as 'mass (mg) per organism'
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Table 3-10. Summary of concentrations and frequency of detection of constituents of concem Identified In Corbicula Fulminea (clams) in sediment

bloaccumulation tests.
SiteAress I Reterence Ares 1 Control
Chemics! Cono] Mex.| Avg. | Freq.of DI ”’l Freq. Of ol Mex | Avg | Preq. 0t

CAS Clase " Anaiyte Units]| Cono| Cono | Det (FOD)| %FODY Max Cono [Avg Conol Det (POD)| %FOD] Cono | Cono {Det (FOD)| %FOD] TAV Value
117.81-7 | SVOCs |[bis(2-Ethythexyllphthaiate |ugigll 320 | 477 37 Jei%] ND ND o8 |[00%]| ND ND o3

193-39-8 | 8VOCs [indeno(1.2.3-od)pyrens vokgl 71 | e | war 2] wO ND o8 [00%] NO ND 03 ] 0.0% 1
87-88.8 | 8VOCs |Pentachiorophencl uokgl 1060 | 18 mr |a2m| wO ND o1e [oon] ND ND o | 00%

72.85-0 | Posticides |4,4'-DDE vorgl 10 | eos | 3237 [eesx] 14 9.88 &8 |100%f] 640 | 8.17 3 | 100% 1610 |
80-20-3 | Peaticides [4,4.DDT ugigl 380 | 408 1737 |2 240 | aes 18 |125%] nNO ND o3 | oo% 3900
93-70-5 |Herbloides[2,48.T ugigl 400 | 7.02 1737 | 21% " 7.01 28 [280%] ND ND on 0.0% 00 |
94-78-7 | Herbicides [2,4-D ugkgl 22 | 802 | ea7 [1e2%] 21 1 s [e2sn] nD ND o3 | oox |
94-82-6 | Herbioides |2,4-08 ughg] 880 | 672 31 |108%] B840 6.3 28 [280%) 490 [ 440 113 [333%

120-38-6 | Herbicides | Dichiorprop ugkgfl 38 83 137 |arex] 400 58 as [arsx] ND ND (%) 0.0%

MCPA (2-Methyl-4- N

04748 | Horbloides |0 L ool cveostio Acid) | Uoka] 400 [ 1628 | sa7  [rasn] 3100 2203 1w |128%] ND ND o3 | oo%

93.68-2 | Herbicides [MCPP ugkgl 7000 | 2018 | 1237 |324%] 4800 2678 &8 |e28%)} ND ND o3 | o.o% 5740
3268-87-9 | Dioxins [OCDD pogll 4 | ae1 37 [21.6% 1 2.48 118 [128%] ND ND o3 | o0o0%
37871-00-4| Dioxins |Tolal HpCDD polo | 280 | o0.30 1nr [ 2m ND ND o8 |oox] ND ND o3 | 0o%
41903-567-8| Dioxins |Total TCOD pog 100| 014 | 237 |sax| N ND o |oox] ND ND o3 | oo%
56722-27-6| Dioxins |Total TCOF poo § 200 | oe7 mr 2] w~o ND o8 Joow] oe3 | o7 113 |333%

7426-00-6 | Metals |Aluminum mokgll 70 | 3125 | 3737 | 100% 83 48.6 a8 |100%]] et 48 3 100%

7440-38-2 | Metais  |Arsenic mokol 440 | 184 | 3737 [100%] 220 'RE 78 |e7.5%f 220 1.80 ¥3 | 100%

7440-39-3 | Metals |Barium mokgll 200 | 482 | 3737 [100%f 130 114 88 [1o00%)] 88 | 7600 | a3 | 100%

7440-43-9 | Metals |Cadmium moigl| 014 | 022 | 337 [ei%x)] ND ND o8 [oox] wO ND 03 | 00%

7440-47-3 | Metals  |[Chromium moxgl 57 | 686 | 3s37 [saexf 800 2.28 &8 |e2s%| 500 | 367 | 100%

7440-48-4 | Metals |Cobalt mohgl| 1.40| 080 | 31737 [esex]] 1.00 0.58 o8 |100%| 064 | 0.8 a3 | 100%

7440-50-8 | Metals [Copper mgholl 11 | 486 | 3ra7 |1oo%f 600 5.35 o8 [100%)] e2 | 6.7 ¥3 | 100%

7430-89-8 | Metals [iron mokgl| 960 | 38408 | 3737 [100%f 840 3 a8 [100%] 360 307 ¥ | 100%

7439-02-1 | Metals |Lead mokoll 1.10] 020 | e [22e%]] nND ND o8 | oo%]l ND ND 03 | 0.0%

7430084 | Motals (Magnesum  mokgf 80 | se24 [ 3ro7 Jroowll 120 | 77 [ e Jroowfl 110 [ 74 | a3 | 1o0% |
7439-08-5 | Metals |Manganess mglk:“ 1300 | 28784 | 3737 | 100w 840 428 a8 [100%]] 480 | 210 ¥3 | 100%

7439-97-6 | Metals |Mercury mokgl| 0.013| 0.0076 | 27737 |73.0%] o0.0000 | 00077 | 4@ [s0.0%] 0.0003 | 0.09 23 Jes %

7440.02:0 | Metals  [Nickel mglk;ll 28 | 100 | oamar fedenf 1.4 0.79 o8 [1oo%l 11 | o83 [ a3 [ 100%

7440-09-7 | Metals |Potassium moioll 190 | 10884 | 3737 [ 100% | 180 107 a8 [1o0%] 180 [ 112 a3 | 100%

7440-23-5 | Metals |Sodium mg/kgl 3200 | 2303 | a7/a7 | 100% | 2300 1038 88 | 100%][ 2800 | 2167 a3 | 100%

7440-62-2 | Metals |Vanadium mgkgl| 1.70 | 063 | 1e37 [a32%| 1.0 0.74 48 [600%|| 1.2 | 070 13| 33.3%

7440-68-6 | Metals _|Zino L moholl 13 | 443 | 37ar | 1oo%][ 10 5.34 88 |100%]] 68 | 463 33 | 100%
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Table 3-11. Summary of surface water toxicity testing results using Pimephales promelas (fathead minnow) and Ceriodaphnia dubia

Toxicity Test Species
P. promelas C. dubia
Mean
Mean Acute | Mean Chronic Mean Mean Acute Chronic Neonate
Sample ID || Survival (%)] Survival (%) | Growth (mg){ Survival (%) | Survival (%) | Production (n)

R1ADIW 90 (20) 90 (20) 0.37(0.11) | 100 (0) 90 (31) 34 (6.8)
fr1amiw 100 (0) 100 (0) 0.33 (0.03) 100 (0) 100 (0) 33(11.6)
| G 98 (5.0) 93 (9.6) 0.36 (0.06) 100 (0) 100 (0) 35 (8.1)
iriBDIW 98 (5.0) 95 (10) 0.36 (0.03) 100 (0) 90 (31) 32(9.8)
jrRiBMIW 100 (0) 100 (0) 0.33 (0.05) 100 (0) 100 (0) 28 (11.9)
§r1BM2W 100 (0) 98 (5.0) 0.29 (0.02) 100 (0) 100 (0) 35 (8.1)
friBUIW 95 (10.0 95 (10) 0.37 (0.05) 100 (0) 100 (0) 31 (6.7)
flricMiw 100 (0) 98 (5.0) 0.36 (0.02) 100 (0) 100 (0) 38 (2.3)
IControl1 98 (5.0) 95 (5.8) 0.34 (0.03) 100 (0) 90 (31) 23(8.2)
fr2ADIW 93 (9.6) 90 (8.2) 0.4 (0.03) 100 (0) 100 (0) 34 (9.8)
fr2AaM1W 98 (5.0) 95 (5.8) 0.37 (0.03) 100 (0) 100 (0) 35 (8.9)
[[reamaw 90 (14.1) 90 (14.1) 0.39 (0.02) 100 (0) 100 (0) 39 (4.9)
R2au1w 100 (0) 100 (0) 0.36 (0.02) 100 (0) 100 (0) 34 (5.9)
llR2BD1W 98 (5.0) 98 (5.0) 0.35 (0.02) 100 (0) 100 (0) 40 (3.2)
fraBM1W 98 (5.0) 98 (5.0) 0.37 (0.03) 100 (0) 100 (0) 35 (8.5)
freBUIW 90 (8.2) 88 (12.6) 0.38 (0.02) 100 (0) 100 (0) 37(3.2)
fR2CMIW 98 (5.0) 95 (5.8) 0.4 (0.02) 100 (0) 100 (0) 37 (2.7)
licontoi2 98 (5.0 98 (5.0) 0.41 (0.04) 100 (0) 100 (0) 29 (7.7)
HR3ADIW 98 (5.0) 98 (5.0) 0.32 (0.02) 100 (0) 100 (0) 9 (4.9)
fReaMIW 95 (10.0) 93 (9.6) 0.38 (0.03) 100 (0) 100 (0) 17 (5.8)
{R3auIwW 98 (5.0) 88 (9.6) 0.32(0.02) 0(0) 0(0) 0(0)
IIR3BD1W 98 (5.0) 95 (5.8) 0.31 (0.02) 100 (0) 100 (0) 32(7.8)
[R3BMIW 93 (5.0) 93 (5.0) 0.38 (0.02) 100 (0) 100 (0) 17(4.1)
lIrRsBUIW 95 (5.8) 95 (5.8) 0.32 (0.02) 100 (0) 100 (0) 6(6-2)
Irscmiw 100 (0) 98 (5.0) 0.33 (0.04) 100 (0) 100 (0) 36 (4.3)
licontroiz 98 (5.0) 95 (5.8) 0.31 (0.01) 100 (0) 100 (0) 31 (8.0)
[lR4ADIW 80 (14.1) 78 (12.5) 0.48 (0.04) 100 (0) 70 (47) 9 (11.0)
{Reamiw 98 (5.0) 85 (10.0) 0.41 (0.04) 100 (0) 67 (49) 11 (13.1)
f{reaUIW 93 (9.6) 93 (9.6) 0.46 (0.06) 100 (0) 90 (31) 17 (10.0)
lIR4BDTW 95 (10) 95 (10) 0.42 (0.03) 100 (0) 100 (0) 26 (9-3)
[iReBMIW 98 (5.0) 95 (10.0) 0.44 (0.02) 100 (0) 100 (0) 22(12.7)
llrRaBUIW 100 (0) 100 (0) 0.42 (0.02) 100 (0) 80 (41) 20 (10.2)
fRacMiw 85 (23.8) 80 (33.6) 0.53(0.17) 100 (0) 100 (0) 19 (13.7)
tRracM2w 98 (5.0) 93 (9.6) 0.47 (0.05) 100 (0) 100 (0) 18 (12.7)
ficontrot4 98 (5.0) 98 (5.0) 0.44 (0.02) 100 (0) 100 (0) 25(7.5)
irsaD1w 95 (5.8) 90 (10.0) 0.36 (0.03) 100 (0) 70 (47) 9(7.7)
psamiw 90 (8.2) 88 (9.6) 0.36 (0.04) 100 (0) 100 (0) 9 (5.0)
[IRsANTW 98 (5.0) 98 (9.0) 0.38 (0.03) 100 (0) 100 (0) 38 (4.4)
fRsAUIW 100 (0) 100 (0) 0.37 (0.02) 100 (0) 100 (0) 33(11.9)
frsBD1W 98 (5.0) 93 (9.6) 0.37 0.02) 100 (0) 80 (41) 17 (12.2)
IRsBM1W 98 (5.0) 95 (5.8) 0.42 (0.03) 100 (0) 80 (41) 14 (12.8)
fRsBN1W 88 (18.9) 88 (18.9) 0.41 (0.03) 100 (0) 100 (0) 35 (6.2)
frsBUIW 93 (9.6) 93 (9.6) 0.36 (0.03) 100 (0) 90 (31) 23 (15.4)
frscmiw 93 (15.0) 93 (15.0) 0.38 (0.05) 100 (0) 100 (0) 15 (12.9)

ControlS 100 (0) 98 (5.0) 0.37 (0.01) 100 (0) 100 (0) 17 (12.2)

READ1W 98 (5.0) 98 (5.0) 0.34 (0.03) 100 (0) 90 (31) 20 (12.8)
[lrReamIw 93 (15.0) 93 (15.0) 0.37 (0.04) 100 (0) 70 (47) 21(18.1)
[irRsAM2W 98 (5.0) 98 {5.0) 0.33 (0.03) 100 (0) 100 (0) 31 (11.4)
jreaUIW 95 (5.8) 95 (5.8) 0.34 (0.03) 100 (0) 80 (41) 18 (16.8)
freBMIW 95 (10.0) 85 (23.8) 0.37 (0.02) 100 (0) 80 (41) 8(13.4)
{lReBUTIW 100 (0) 98 (5.0) 0.33 (0.03) 100 (0) 90 (31) 18 (17.1)
[lrRecmiw 95 (5.8) 95 (5.8) 0.35 0.02) 100 (0) 100 (0) 29 (12.3)
licontrole 93 (15.0) 90 (14.1) 0.39 (0.02) 100 (0) 90 (31) 26 (10.7)

NOTES :

1. Values in parentheses are standard deviation.
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Table 3-12. Summary of concentrations and frequency of detection of target analytes in whole fish tissue composites from plume discharge
areas (Site) and reference areas.

Site (Plume Discharge Ares) | Downetream Refersnce (DDA)

Chemical Max | Avg | Preq. Freq.

CAS Clase __Anaiyte | unite QOnoi 00007 Deteoct | %PO! Deteot
87618 SVOCs [1,23-Trichiorobenzene ND | ND | om |oo% o3
120-82-1 8VOCs |1.2,4-Trichiorobenzene NO | N | o |oo% o3
98-50-1 8VOCs |{1.2-Dichiorobenzene 240 | 228 | 4% [44un 03
108-70-3 8VOCs |1.3.8-Trichiorobenzene N0 | o |oon) o
841731 | svocs [1.3Dichiorbenzene “ND | o foo% o3
106467 | 8VOCs [1.4-Diohiorobenzens  |upxgf 120 200 | 1w |na% o3
108-60-1 | SVOCs :;\igmm"'“" (bis-2- No | om |oon o

16050660 | SVOCs |2,3.4-Trichiorophenol ND | om |oo% o3 |

033-78-8 SVOCs  |2,3,5-Trichiorophenol ND | om |oo% o3
93376 | SVOCs |2,3,6-Trichiorophencl NO | om | oo% 3
95964 | SVOCs {245Trohiorophenol "ND | o® oo% o3
88082 | SVOCs |24.8-Trchioropheno! N | oo |o0.0% 0
120832 | SVOCs [24-Dichiorophenol 27 | aw |333% o3
106679 | SVOCs |2,4-Dimethyiphenol “ND | om |oo% o
51-28-5 SVOCs {2,4-Dinftrophencl ND | om | 00% o3
121142 | SvVOCs |2.4-Dinitrotoluene N | oo |oo% o3
606202 | SvOCs |2,8-Dinitrotoluens ND | o | oo% 03
91-68-7 SVOCs [2-Chioronaphthalene No | om | 0o0% 03
96- 67-87 | SvOCs [2-Chlorophenol R 1 ~NO 09 | 0.0% 0/3
 91-57-6 8VOCs |2-Methyinaphthalene ’ “ND | oe [o00% o3
05-48-7 8VOCs  [2-Methyiphenol (o-Cresal) - 222 | an |a44% a3
88-74-4 | 8VOCs [2-Nitroaniine ND | om |00% 03

88788 | SvOCs |>-Nwophenot  |ugkgll NO ND | o |o00% o3
91-84-1 | SVOCs [3,3-Dichiorobenzidine ND | om |o00% o
609-19-8 | 8VOCe |3,4,8-Trichlorophenol ~ND | o [oo% 03
106-44-8 8VOCs gr'“::;’l‘)y"’"°"°"‘ Methylphenol (m&p- ND | o |oo% /3
 90-00-2 SVOCs [3-Nitroaniline ] ND | o |oo%)l no | no | o
 634-82-1 8VOCs _[4,8-Dinitra-2-methylphenol ND | o |oo%l]l ~no [ no | o
101-56-3 SVOCs |4-Bromophenylpheny! ether ND 0/9 | 0.0% ND ND o
": 69-50-7 SVOCs |4-Chioro-3-methyiphenol ugkgf N0 | ND | ol | o0.0% H No | ND | o3




Tabl£-12. Summary of concentrations and frequency of detectionQ. target analytes in whole fish tissue composites from plume gscharge
areas (Site) and reference areas.

“ Site (Plume Discharge Area) “ Downstream Reference (DDA) iEUpstream Reference (UDA) ||
Chemical l Max Avg | Freqg. l Max Avg | Freq. Max Avg | Freq.
CAS Class _Analyte Units]] Conc | Conc | Detect| %FOD|| Conc | Conc | Detect| %FOD|| Conc Conc | Detect| %FOD||
[ 106-47-6 | svocs Ja-Chioroaniine ugkg] N0 [ ~ND [ oo Joow]l ~o [ N0 [ o3 Joow] N0 [ no | o [oo%
| 7005-72-3 SVOCs |4-Chlorophenylphenyl ether ughkgl ND ND | o9 Jooxslf no | nb | o3 |oo%| ND ND | o3 | 0.0%
100-01-8 SVOCs |4-Nitroaniline ugkgll ND ND | o {oosll no | no | o3 [oo%w] ND ND | o3 | 0.0%
“ 100-02-7 SVOCs |4-Nitrophenol ugkgff ND ND | om Joo%| ND ND | o3 [o00%]| nND ND | o3 | 0.0%
83-32-9 SVOCs |Acenaphthene ugrkgll ND ND | oo Joo%|| ND ND | o3 |oo%| nD ND | o3 | o0.0%
208-96-8 SVOCs |Acenaphthylene ugkgfl ND | ~ND | o Joox|l no | ND | o3 |oo%]| ND ND | o3 | 0.0%
120-12-7 SVOCs |Anthracene ughgll ND ND | o9 Joo%]] No | ND | o3 Joo%]| ND ND | o3 |0.0%
56-55-3. SVOCs |Benzo(a)anthracene ugkgll ND ND | o [oo0%|l ND ND | o3 | o00%|| ND ND | o3 | o0.0%
“ 50-32-8 SVOCs |Benzo(a)pyrene ugkgl ND | ND | o9 {oo0%] ND ND | o3 [ o0o%]f ND Nno | o3 | oo0%
[ 205-99-2 SVOCs |Benzo(b)fluoranthene ugkgff ND ND | o |oo%|] ND ND | o3 [o00%] nND ND | o3 | 0.0%
191-24-2 SVOCs  |Benzo(g,h,l)perylene ugkgll ND ND | o9 |o00%| ND ND | o3 |o0o0%ff ND ND | o3 | 0.0% "
" 207-08-9 SVOCs |Benzo(kfiuoranthene ugkgll N | ~ND | o9 Joowlf no | ND | o3 Joowfl no | N | o3 oonlf
L 111914 SVOCs _|bis(2-Chloroethoxy)methane ugkgll ND | ND | o9 Joonlf N | ND | o3 [oo%]f ND | ND | o3 [ o.0%
111-44-4 SVOCs |bis(2-Chiorosthyl)sther ugkoll ND ND | o9 |oo%ll ND ND | o3 Joo%)] ND ND | o3 | 0.0%
“ 117-81-7 SVOCs |bis(2-Ethylhexyl)phthalate ugkgl] ND ND | oo |oonfl nD ND | o3 |o0o%]l ND ND | o3 | 0.0%
[ es-68-7 SVOCs [Butylbenzyiphthalate ugkgl] ND ND 09 | 0.0%|| ND ND | o3 |oon]] ND ND o3 | 0.0%
[ 86748 SVOCs _|carbazole ugkgf ND | ND | o9 Jooxfl ND | ND | o3 Joonf ND | ND | o3 |00%
| 218019 SVOCs |Chrysene ugkglf ND ND | o9 |oo%lf ND ND | o3 Joo%| ND ND o3 | 0.0%
63-70-3 SVOCs |Dibenzo(a,h)anthracene ug/kg ND ND 0/9 0.0% ND ND 0/3 0.0% ND ND 0/3 | 0.0%
“ 132-84-9 SVOCs |Dibenzofuran ugkgll ND ND | o9 |oo0%| ND ND | o3 [o00%f| ND ND | o3 | 0.0%
[ e4e62 SVOCs |Dlethylphthalate ugkgl| ND ND | oo |oo%] ND ND | o3 | 00%] 110 207 | 173 33.3%|
| 131113 SVOCs |Dimethyiphthalate ugkgll ND ND o9 |00%lf] ND ND | o3 |0o0%]] ND ND o3 | 0.0% ||
84-74-2 SVOCs |Di-n-butylphthalate ugkgl| ND ND | o9 |o0.0%] ND ND | o3 |o00%ff ND ND | o3 | 0.0%
" 117-84-0 SVOCs |Di-n-octylphthalate ugkgl| ND ND | o@ |oo%| ND ND | o3 00%] ND ND | o3 | 0.0%
206-44-0 SVOCs |Fluoranthene ugkg)l ND ND | om |o0o0%) ND ND | o3 | 00%]] ND ND | 053 | 0.0%
86-73-7 SVOCs |Fluorene ugkgll ND ND | om |oo0%| ND ND | o3 |o00%]] ND ND | o3 | 0.0%
“ 118-74-1 SVOCs |Hexachlorobenzene ugkgl| ND ND o9 [o0o0%] ND ND | o | oo%|| ND ND 03 | 0.0% ||
| 87683 SVOCs |Hexachlorobutadiene ugkgl|[ ~D ND o9 |00%]| ND ND | o3 | 0o%|| ND ND o3 | 0.0% ||
t 77-47-4 SVOCs |Hexachlorocyclopentadiene ughkg|| ND ND | 09 | 0.0% W ND | ND | o3 |oo%]f ND ND | o3 | 0.0%
It e7-724 SVOCs [Hexachlorosthane ugikg)l ND ND 09 |oo%]i ~D ND | o3 Joonff ~D ND o3 | 0.0%
(| 193395 SVOCs |indeno(1,2,3-cd)pyrene ugkg)l ND ND 09 |0.0%|f ND ND | o3 [00%)] ND ND o3 | 0.0%
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Table 3-12. Summary of concentrations and frequency of detection of target analytes in whole fish tissue composites from plume discharge
areas (Site) and reference areas.

8ite (Plume Discharge Area) Downetream Reference (DDA) |  Upstream Reference (UDA)
Chemical “Max | Avg | Preq. Avg | Preq.

CAS Clase _ Analyte e Units]l Conc | Cono | Deteot Cono | Detect | %PFODJ Cono
78-80-1 '8VOCs [isophorone vorg] n0 | nO | o ND | o3 Joox] ND o3
91-20-3 SVOCs |Naphthalene vrgl o | no [ e | NO | om [oox] ~no | no T o
08-98-3 8VOCs |Nitrobenzene uig] NO | ND | @ ND | o3 [oox] ~No | ND | om
6214647 | 8VOCs |N-Nitroso-di-n-propylamine vl No | ND | oe ND | s Joox] ~no | ~no T om
86306 | SvoCs |N-Ntrosodiphenylamine  lugig] NO | ND | om ND [ o3 [oox ~no | no [ om
87-86-5 (SVOC) | SVOCs |Pentachiorophenol (SVOC) ugkgl NO ND | om ND | o3 Joox | ND ND | on
85018 | SvOCs |Phenanthrene ugkgl ND N | om ND | o3 | oo%f| ND ND | o
108-98-2 sVOCs |Phenol ughg] ND | ND | om ND | o3 |oo%|| N0 | ND | o3
120-00-0 8VOCs |Pyrane wrg]l N0 | nNO | ND [ o Joox] no | ~no | o
72848 | Pestioides [4,4DDD — Juomgf 670 | 11 | 28 17 | 13 [333%] ND | nNO | o3
72-85-9 Pestioides |4,4'-DDE ugkgl 60 18 a9 | 13 a3 [1o0%] 25 21 213
80203 | Pesticides |4,4-00T upkol 13 13 | w NO | o Joonf 760 | & |
309-00-2 Pestioides |Aldrin ug/kgll NO ND o9 | ND | o3 [oo%]| ND ND o3
" 319.84-8 | Pesticides |alpha-BHC 2.60 19 ) ND | o3 |oo%f] ND ND | on
6103-71-9 | Pesticides |alpha-Chiordane 14 12 | 2 1 173 [333%] NO ND | o
319-85-7 | Pesticides |beta-BHC N | No | om ND [ oa [oo%fl no [ no [ o
319868 | Pestioides |delta-BHC NO | ND | om0 ND | o3 [oo%| ~no | ~no ] om
80-57-1 Pesticides | Dieldrin 84 | 15 | m [ 14 | a3 [100%] a2 21 | 23
960-98-8 | Pesticides |Endosultan) - ca30 | 12 | e [1nax ND | ora Joo%|[ 300 | 14 [
33213-66:9 | Pestioldes | Endosultan I o g no | no | o ND | oa [oo% ] ~no | ND [ o
1031-07-8 | Pesticides |Endosullan suifate ND | ND | om 17 | 173 |2s3%]] no | ~o | o
72208 | Pestioldes |Endrin 8 | 12 | an ND [ o [oo%|| no | ~no | o3
7421934 | Pestioldes |Endrin aldehyde 10 12 | 2» 14 | 13 |203%| 740 | 13 | 2n
63494-70-5 | Pestioides |Endrin ketone B ) no | no [ o ND | ora Joox] ~no | ~no [ om
_ 6889-9 | Pesticides |gamma-BHC (Lindane) “ND | ND | Om ND | o3 Joox] ~No | nD | o
§103-74-2 | Pesticides [gamma-Chiordane - 810 | 1 | 28 12.67 | 113 Jasax| 660 [ 14 [ 3
76-44-8 | Pesticides |Heptachior - N0 | nND | om ND | o3 Joox] no | nNo [ o
1024-57-3 | Pesticides |Heptachlor epoxide fugngll 830 | 11 | 2 ND | o3 [oo%| no | no T om
72436 | Pesticides |Methoxyahlor 7 no | no | om ND | o3 Toox] ~no | nNo o
| 8001352 | Pesticides |Toxaphene upkg| NO | nND | o ND | o3 Joox] no | no | o
| 93768  |Herbicides]2,4,5-T ' 13 | 674 | am ND | o 0.0%‘| 710 | 693 [ 13
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Table(3-12. Summary of concentrations and frequency of detection of target analytes in whole fish tissue composites from plume discharge
areas (Site) and reference areas.

Site (Plume Discharge Area) || Downstream Reference (DDA)

Upstream Reference (UDA) “

Chemlecal Max Avg | Freq. I Max | Avg | Freq. Max Avg | Freq.

CAS Class Analyte Unitg|| Conc | Conc | Detect %FOD|| Conc | Conc | Detect | %FOD|| Conc | Conc | Detect|%FOD
93-72-1 Herbicides |2,4,5-TP (Silvex) ughgll 870 | 487 | sm |s56%ll 690 | 498 | 213 {es7%|| 750 | s27 | 13 |33.3%
94-75-7 Herbicides [2,4-D ugigll ND no | om {oo%ll ND ND | o3 |o0o0%| ND ND o3 | 0.0%
94-82-6 Herbicldes |2,4-DB ugkgll ND ND | oo |oo%|l ND ND | o3 Joonll ND ND 03 | 0.0%
75-99-0 Herbicides | Dalapon uakgll ND ND | oe [oo0%]l ND ND | o3 |oo%| nD ND 0/3 | 0.0%
1918-00-9 | Herbicides {Dicamba ugkgll ND ND | o [oo%n|| ND ND | o3 Joo%| es0 | 723 | 213 |66.7%
120-36-5 Herbicides | Dichloroprop ug/kg ND ND 0/9 0.0% ND ND 0/3 0.0% ND ND 0/3 | 0.0%
88-85-7 Herbicides |Dinoseb ugkgll ND ND | o |oo%|| ND ND | o3 [00% ) ND ND o3 | 0.0% II
94-74-6 Herbicides [MCPA ugkgll ND ND | oe [o00%)l ND ND | o3 | 00%]| ND ND o3 | 0.0%
7085-19-0 | Herbicldes [MCPP ugkgll 8800 | 2300 | 39 [333%| ND ND | o3 | 00%]] ND ND o3 | 0.0% |
87-86-5 Herbicides jPentachlorophenol ug’kg ND ND 0/9 0.0% ND ND 0/3 0.0% ND ND 0/3 | 0.0%
2051-24-3 PCBs |Decachlorobiphenyl ug/kg ND ND 0/9 0.0% ND ND 0/3 0.0% ND ND 0/3 | 0.0%

C-DICHLOROBI | PCBs [Dichlorobiphenyl ugrkgl| ND ND | oo |oonll ND ND | o3 |oo%| ND ND 0/3 | 0.0%
C-HEPTACHLOR| PCBs |Heptachlorobiphenyl ugkgll ND ND | o9 [00%]] nD ND | o3 |00%)f ND ND o3 | 0.0%
C-HEXACHLORO| PCBs }Hexachlorobiphenyl ughgl| ND ND | oe |oo0%|| nND ND | o3 |00%]f ND ND 0/3 | 0.0%

C-MONOCHLORO| PCBs |Monochlorobiphenyl ugkgll ND ND | om [00%fi ND ND | o3 | o0o0%| ND ND o3 | 0.0%

{lc-NONACHLORO]  PCBs  [Nonachlorobiphenyi ugkgll ND ND | om |oo%ff ND ND | o3 |00% | ND ND 03 | 0.0%
-OCTA-BIPHE PCBs |Octachlorobiphenyt ug’kgll ND ND 0/9 | 0.0% ND ND 0/3 | 0.0% ND ND 0/3 | 0.0%

|&-PENTB|PHEN PCBs |Pentachiorobliphenyl ugkgl| ND ND | o9 [o00%|f ND ND | o3 |o00%]] ND ND 03 | 0.0% I

[l c-TETRAGHLOR| PCBs |Tetrachlorobiphenyl ughgl| ND ND | o9 |oow| ND ND | o3 |00%| ND ND o3 | 0.0% ||

{| C-TOTAL-PCB | PCBs |Total Polychlorinated Biphenyls ugkgl ND | ND | o [oo%) ND | ND | o3 | 00%fl ND ND | o3 ] 0.0%]

| c-TRiIcHLOROB | PCBs  |Trichiorobiphenyi ugkgl| ND ND | o9 |oo%ll No | ND | o3 |00%]] ND ND | o3 | 0.0% |

. 3268-87-9 Dioxin  [1,2,3,4,6,7,8,9-0CDD po/gfl 189 30 o9 [100%[ 119 45 | 33 [100%] 80 3 3/3 | 100%

|F 39001-02-0 Dioxin  [1,2,3,4,6,7,8,9-OCDF pogll 430 | 068 | e f11a%| 270 | 097 | 13 |[33.3%] wND ND o3 | 0.0%

{| 35822-46-9 Dioxin  |1,2,3,4,6,7,8-HpCDD pogll 710 | 291 | o9 [100%| 430 | 307 | 33 |100%| ss0 | 412 | 33 [100%
67562-39-4 Dioxin  [1,2,3,4,6,7,8-HpCDF pargll 1.00 | 044 | 19 J11.4%) NO ND | o3 |oo%|f os9 | 022 | 13 |333%
55673-89-7 Dioxin [1,2,3,4,7,8,9-HpCDF poafl ND ND | o9 |oo%|| nD ND | o3 | 0o0%| ND ND o3 | 0.0%
39227-28-6 Dioxin  {1,2,3,4,7,8-HxCDD poall 030 | 014 | 49 [444%)| o058 | 022 | 113 [333%| 033 | 022 | 23 [66.7%
70648-26-9 Dioxin |1,2,3,4,7,8-HxCDF po/g | o084 | 035 | 50 |s56%| 071 | 032 | 13 |33.3%| o085 | ose | am | 100%]
57653-85-7 Dioxin  {1,2,3,6,7,8-HxCDD pg/gll 120 | 085 | 99 J100%|| 200 | 090 | 33 |100%) 4.8 115 | %3 | 100%]

|L57117-M—9 Dioxin [1,2,3,6,7,8-HXxCDF pog || 022 | 011 | 49 fad.a%| o034 | 013 | 13 |33.3%|f o026 | o016 | 23 |e67%
19408-74-3 Dioxin [1,2,3,7,8,9-HxCDD pog] 058 | 040 | 99 [100%} 078 | 041 | a3 | 100%ff 1.1 060 | 3/3 1oo%|
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Table 3-12. Summary of concentrations and frequency of detection of target analytes in whole fish tissue composites from plume discharge
areas (Site) and reference areas.

~ Site (Plume Discharge Area) || Downstream Reference (DDA) Upstream Reference (UDA)
Chemios! Max Avg | Freq. Freq. Max Avg | Freq.
CAS Class Analyte Unite] Cono | Cono | Deteot Deteot | %FODf Cono | Cono

72018-21-9 Dioxin |1.23,7.8,0-HxCOF pog]l o | no | om o3 No | NO | o
40321764 | Diowin |1,2:3,7,8-PeCOD pogll 0es | 033 | 23 | " | oss | 23
67117416 | Dioxin |1,2.3,7,8-PeCOF poof| 043 | 007 | 1 | o3 No | no | os
60881348 | Diown |2:3,4.6,7,8-HxCOF | roel 04 | 010 | & ) 022 | 23
~ 67117-31-4 | Dioxin [2.3.4.7.8-PeCOF ool 084 | 032 | 7 23 028 | 23
1746016 | Dioxn [237.6-TCOD | rogll 240 | 088 | em 213 060 | a3
61207-31-9 | Dioin |2,3,7.8-TCOF  leogf 870 | 140 | o 3 132 | a3
37871-00-4 Dioxin  |Total HpCDD poo] 14 | 401 | om a3 550 | a3
38008-76-3 | Dioxin |Total HPCOF pogll 14 | 368 | o 3 320 | am
34465468 | Dioxin |Total HXCOD poof| 230 | 207 | n 272 | 21
B6684-94-1 Dioxin | Total HXCOF pogl e2 21 T an 20 | a3
38088229 | Dioxin |Total PeCDD pogf]l 760 | 290 | om ¥ 237 | 3
30402-164 | Dloxin [TomiPecOF | pogll 124 | 43 | e T 74 | w3
 41903-675 | Dioxin [Total TCDD pogll 720 | 248 | 0 KE 088 | am
~ g6722-27-5 | ODioxin [Total TCOF  lewgll 87 | 77 | em 33 o1 | a3
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Table 3-13. Calculation of TCDD-TEQ concentration from individual Dioxin/Furan congener concentrations in fish tissue.

Location Sample ID Congener Name Units Conc TEF - Fish |Conc x TEF| TEQ
DDA DDA Channel Catfish-Comp#1 1,2,3,4,6,7,8,9-OCDD po/g 13 0.0001 0.00113
DDA DDA Channel Catfish-Comp#1 1,2,3,4,6,7,8,9-OCDF po/g 0.34 uw 0.0001 0.000017
DDA DDA Channel Catfish-Comp#1 1,2,3,4,6,7,8-HpCDD pg/g 4.3 0.001 0.0043
DDA DDA Channel Catfish-Comp#1 1,2,3,4,7,8-HxCDD pg/g 0.58 J 0.5 0.29
DDA DDA Channel Catfish-Comp#1 1,2,3,4,7,8-HxCDF po/g 0.71 J 0.1 0.071
DDA DDA Channe! Catfish-Comp#1 1,2,3,6,7,8-HxCDD po/g 2 J 0.01 0.02
DDA DDA Channel Catfish-Comp#1 1,2,3,6,7,8-HxCDF pg/g 0.34 J 0.1 0.034
DDA DDA Channel Catfish-Comp#1 1,2,3,7,8,9-HxCDD pPg/g 0.78 Jd 0.01 0.0078
DDA DDA Channel Catfish-Comp#1 1,2,3,7,8-PeCDD Po/g 1.2 J 1 12
DDA DDA Channel Catfish-Comp#1  |2,3,4,6,7,8-HxCDF po/g 0.86 J 0.1 0.086
DDA DDA Channel Catfish-Comp#1  |2,3,4,7,8-PeCDF pg/g 1 J 0.5 0.5
DDA DDA Channel Catfish-Comp#1 2,3,7,8-TCDD pg/g 0.96 1 0.96
DDA DDA Channel Catfish-Comp#1 2,3,7,8-TCDF Po/g 0.53 0.05 0.0265 3.200747
DDA DDA Comp Shad 1,2,3,4,6,7,8,9-0CDD pg/g 119 0.0001 0.0119
DDA DDA Comp Shad 1,2,3,4,6,7,8,9-OCDF po/g 2.7 J 0.0001 0.00027
DDA DDA Comp Shad 1,2,3,4,6,7,8-HpCDD po/g 43 0.001 0.0043
DDA DDA Comp Shad 1,2,3,4,7,8-HxCDD pg/g 0.1 uJ 0.5 0.025
DDA DDA Comp Shad 1,2,3,4,7,8-HxCDF Po/g 0.37 U 0.1 0.0185
DDA DDA Comp Shad 1,2,3,6,7,8-HxCDD po/g 0.37 J 0.01 0.0037
DDA DDA Comp Shad 1,2,3,6,7,8-HxCDF pg/g 0.08 uJ 0.1 0.004
DDA DDA Comp Shad 1,2,3,7,8,9-HxCDD pg/g 0.26 J 0.01 0.0026
DDA DDA Comp Shad 1,2,3,7,8-PeCDD po/g 0.24 J 1 0.24
DDA DDA Comp Shad 2,3,4,6,7,8-HxCDF pg/g 0.18 J 0.1 0.018
DDA DDA Comp Shad 2,3,4,7,8-PeCDF pg/g 0.21 J 0.5 0.105
DDA DDA Comp Shad 2,3,7,8-TCDD po/g 0.34 J 1 0.34
DDA DDA Comp Shad 2,3,7,8-TCDF po/g 1 0.05 0.05 0.82327
DDA DDA Drum-Comp#1 1,2,3,4,6,7,8,9-0CDD pP9/g 45 J 0.0001 0.00045
DDA DDA Drum-Compi#1 1,2,3,4,6,7,8,9-OCDF Pg/g 0.1 V] 0.0001 0.000005
DDA DDA Drum-Comp#1 1,2,3,4,6,7,8-HpCDD pg/g 0.62 J 0.001 0.00062
DDA DDA Drum-Comp#1 1,2,3,4,7,8-HxCDD pg/g 0.06 w 0.5 0.015
DDA DDA Drum-Comp#1 1,2,3,4,7,8-HxCDF pg/g 0.14 U 0.1 0.007
DDA DDA Drum-Comp#1 1,2,3,6,7,8-HxCDD pg/g 0.34 J 0.01 0.0034
DDA DDA Drum-Comp#1 1,2,3,6,7,8-HxCDF pg/g 0.04 [#X) 0.1 0.002
DDA DDA Drum-Comp#1 1,2,3,7,8,9-HxCDD pg/g 0.2 J 0.01 0.002
DDA DDA Drum-Comp#1 1,2,3,7,8-PeCDD po/g 0.05 w 1 0.025
DDA DDA Drum-Comp#1 2,3,4,6,7,8-HxCDF Po/g 0.2 J 0.1 0.02
DDA DDA Drum-Comp#1 2,3,4,7,8-PeCDF pg/g 0.04 w 0.5 0.01
DDA DDA Drum-Comp#1 2,3,7,86-TCDD pg/g 0.05 UdJ 1 0.025
DDA DDA Drum-Comp#1 2,3,7,8-TCDF P9/g 0.33 Jd 0.05 0.0165 0.126975
PDA PDA Channel Catfish-Comp#1 1,2,3,4,6,7,8,9-0CDD PY/g 7.7 J 0.0001 0.00077
PDA PDA Channel Catfish-Comp#1 1,2,3,4,6,7,8,9-OCDF pg/g 0.21 uJ 0.0001 0.0000105
PDA PDA Channel Catfish-Comp#1 1,2,3,4,6,7,8-HpCDD po/g 3 J 0.001 0.003
PDA PDA Channel Catfish-Comp#1 1,2,3,4,6,7,8-HpCDF po/g 0.04 UJ 0.01 0.0002
PDA PDA Channel Catfish-Comp#1 1,2,3,4,7,8-HxCDD pg/g 0.29 J 0.5 0.145
PDA PDA Channel Catfish-Comp#1 1,2,3,4,7,8-HxCDF pgo/g 0.29 u 0.1 0.0145
PDA PDA Channel Catfish-Comp#1 1,2,3,6,7,8-HxCDD po/g 1.1 J 0.01 0.011
PDA PDA Channei Catfish-Comp#1 1,2,3,6,7,8-HxCDF pg/g 0.11 UJ 0.1 0.0055
PDA PDA Channel Catfish-Comp#1 1,2,3,7,8,9-HxCDD P9/9 0.37 J 0.01 0.0037
PDA PDA Channel Catfish-Compi1 1,2,3,7,8-PeCDD pg/g 0.47 J 1 0.47
PDA PDA Channel Catfish-Comp#1 1,2,3,7,8-PeCDF pg/g 0.03 w 0.05 0.00075
PDA PDA Channel Catfish-Comp#1  |2,3,4,6,7,8-HxCDF pa/g 0.13 w 0.1 0.0065
PDA PDA Channel Catfish-Comp#1  |2,3,4,7,8-PeCDF po/g 0.52 J 0.5 0.26
PDA PDA Channel Catfish-Comp#1  |2,3,7,8-TCDD po/g 0.6 1 0.6
PDA PDA Channel Catfish-Comp#1  |2,3,7,8-TCDF pg/g 0.35 J 0.05 0.0175 1.5384305
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Table 3-13. Caiculation of TCOD-TEQ concentration from individual Dioxin/Furan congener concentrations in fish tissue.

l.m] Sample ID Congener Name Units Conc TEF-Fish |[Conc x TEF] TEQ
PDA PDA Channel Calish-Comp#2  [1.2.2.4,6.7.8,9-OCDD polo 9 0.0001 0.0009
PDA POA Channel Catfish-Comp#2  |1.2.3.4.6,7.8.9-OCOF Po/0 0.23 1] 0.0001 0.0000115
PDA PODA Channel Catfish-Comp#2  |1.2.3,4.6,7.8-HpCDD poly 4.1 0.001 0.0041
PDA PPOA Chennel Catfish-Comp#2  [1.2.3.4.6.7.8-HpCOF POy 0.08 w 0.01 0.0004
POA PDA Channel Catish-Comp#2  |1.2.3.4.7.84&CDD Po/o 03 J 05 Q.15
POA PDA Channel Catfish-Comp#2  |1.2.3.4,7.84+xCDF porg 043 J o1 0.043
POA PDA Channst Catfish-Comp#2  [1,2.3.6.7.8-HxCDD POy 12 J 0.01 0.012
POA PDA Channal Catfish-Comp#2  [1.2.3.6.7.8-HxCOF POlg 0.17 J 0.1 0017
PDA PDA Chennel Catish-Comp#2  |1,2.3.7.8.9-HxCDD Po/g 0.58 J 0.01 0.0058
PDA POA Chennsel Catlish-Compé#2  [1.2.3.7,8-PeCDD Po/g 0.64 J 1 0.64
POA PDA Channel Catish-Comp#2  (1.2.3.7.8-PeCDF POy 0.07 w 0.05 0.00175
PDA PDA Channel Catfish-Comp#2  |2.3.4.6,7,8-HxCDF pofg 0 J 0.1 0.022
PDA PDA Channel Catlish-Comp#2  [2,3.4.7.8-PeCOF PoYo 0.64 J 05 032
POA PDA Channel Catish-Comps2  [2.3.7.8-TCDO P9y 0.8 1 083
PDA POA Charnsl Caish-Comp#2  |2.3.7.8-TCOF Po/g 12 0.05 0.06 21069615
POA POA Chennel Catish-Comp#d  1,2.3.4.6,7.8.9-0CDD PO’y 106 0.0001 0.00106
POA PDA Channel Catfish-Comp#3  1,2.34,6.7.8.9-OCDF pO'o 023 u 0.0001 0.0000115
POA POA Channel Catlish-Comp#d  (1,2.3.4,6.7.84pCDD Po/g 4 0.001 0.004
PDA PDA Channel Catish-Compdd  1.2,3,4,6.7.8-HpCOF PO/g 0.03 w 0.01 0.00015
PDA PDA Channel Catfish-Comp#3  1.2.3.4.7.84HxCDD PO/ 0.3 J 05 0.15
POA POA Channel Catfish-Compi3  1,2.3.4.7.8-+HxCDF POl 028 7] 0.1 0.014
POA | POA Channel Catfish-Comps3  1.2.3.6.7.84xCDOD PO'Q 1.1 J 0.01 .01
PDA | PDA Chennel Catish-Comp#3  1.2.3.6.7.8-HxCOF " pofg 0.1 w [X] 0005 |
POA POA Channel Catish-Comp3 ~ 1.2.3,7.8.94+xCDD polg 056 J 0.01 0.0056
PDA PDA Charnel Callish-Comps3  1.2.3.7.8-PeCDD po/Q 0.4 J 1 042
POA PDA Charnel Catish-Comp#3  1,2.3.7.8-PeCDF po'g 0.03 w 0.05 0.00075
PDA POA Channel Catish-Comp#3 ~ 2.3.4,6,7.8-HxCOF po/o 0.16 J 01 0.016
PDA POA Channel Caffish-Comp#3  2.2.4.7.8-PeCDF PO/Y 0.35 J 05 0175

| epOa PDA Channel Catish-Compé3  2.3,7.8-TCDD polg 0.37 J 1 037
POA POA Channel Catlish-Comp#d  2.3.7.8-TCDF PO'o 0.54 005 0.027 1.1995715
POA POA Compe#1 Shed 1.2.3.4/6.7.8.9-0COD po'Y 68 0.0001 0.00068
POA POA Comp#1 Shad 1.2.3.4.8.7.8.9-OCOF polo 0.72 1] 0.0001 0.000036
PDA POA Comp#1 Shed 1.2.3.4.6.7.8-HpCDD Po'g 1.3 J 0.001 0.0013
POA PDA Comp#1 Shad 1.2.3.456.7.8-HpCOF polg 0.05 w 0.01 0.00025
POA PDA Compé#1 Shed 1.2.3.4,7.8HxCO0D polg 0.1 7] 05 0@s |
POA POA Comp#1 Shed 1.2.2.4.784+COF PO'9 0.25 v Q1 0015 |
POA PDA Comps1 Shad 1.2,3,6.7.8+HxCOD Pog 0.45 J 0. 00045 |
PDA PDA Comp#1 Shad 1.2,3.6,7.84+COF PO 0.07 v 0.1 00035 |
POA PDA Compé#1 Shed 1.2.3.7.8.9+C00D pog 024 J 0.0 0.0024
POA POA Compé1 Shed 1.2.3.7.8-PeCD0D POg 0 J 1 03
POA PDA Comp#1 Shad 1.2.3.7.8-PeCOF PO 0.13 w 0.05 0.00325
PDA POA Comp#1 Shed 2.3.46.7.8-HxCOF PO 0.12 1] 0.1 0.006
PDA POA Compé1 Shad 2,34,7.8-PeCOF Po's 0.19 J 05 0.095
POA POA Comp#1 Shad 2378 TCOO po'g 0.28 d 1 028
PDA POA Comp#1 Shed 2378 TCOF POl 092 0.05 0.046 0.800416
| POA POA Comp#2 Shad 1.2.3.4.6.7.8.9-0C0D Po/e 15.1 0.0001 0.00151
T PDA POA Compt2 Shed 1.2.3.4.6.7.89-OCOF ] 0.25 u 0.0001 0.0000125

" PDA POA Comp#2 Shed 1.2.3.4.6.7.8+HpC0D Polg 2 J 0.001 0.002
POA POA Compé2 Shed 1.2.3.4.6.7. 8-HpCOF PO 0.07 w 0.01 0.00035
POA PDA Comp#2 Shed 1.2.34,7.84+xCDD POo 0.08 w 05 0.0

i PDA POA Comp#2 Shad 1,2.3.4.7.8-+COF Po/g 0.84 J 0.1 0084
| PDA POA Comp#2 Shad 1,2.3.6.7.8-HxCDD Po'g 0.8 J 0.01 00082 |

" PDA POA Comp#2 Shed 1.2.36.7.84tCOF Po‘g 0.05 w 0.1 0.0025
POA POA Comp#2 Shad 1.2.3,7.89-+HCOD po/g 0.3 J 0.01 00039 |
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Table 3-13. Calculation of TCDD-TEQ concentration from individual Dioxin/Furan congener concentrations in fish tissue.
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Location Sample ID Congener Name Units Conc TEF - Fish |Conc x TEF| TEQ
PDA PDA Comp#2 Shad 1,2,3,7,8-PeCDD pg/g 0.46 J 1 0.46
PDA PDA Comp#2 Shad 1,2,3,7,8-PeCDF Pg/g 0.06 uJ 0.05 0.0015
PDA PDA Comp#2 Shad 2,3,4,6,7,8-HxCDF pa/g 0.48 J 0.1 0.048
PDA PDA Comp#2 Shad 2,3,4,7,8-PeCDF po/a 0.41 J 05 0.205
PDA PDA Comp#2 Shad 2,3,7,86-TCDD po/g 2.4 1 24
PDA PDA Comp#2 Shad 2,3,7,8-TCDF pg/g 1.9 0.05 0.095 3.3319725
PDA PDA Comp#3 Shad 1,2,3,4,6,7,8,9-0CDD P9/ 189 J 0.0001 0.0189
PDA PDA Compi#3 Shad 1,2,3.4,6,7,8,9-OCDF pa/g 4.3 J 0.0001 0.00043
PDA PDA Comp#3 Shad 1,2,3,4,6,7,8-HpCDD pg/g 7.1 0.001 0.0071
PDA PDA Comp#3 Shad 1,2,3,4,6,7,8-HpCDF po/g 1 J 0.01 0.01
PDA PDA Comp#3 Shad 1,2,3,4,7,8-HxCDD pa/g 0.18 J 0.5 0.09
PDA PDA Comp#3 Shad 1,2,3,4,7,8-HxCDF pa/g 0.46 J 0.1 0.046
PDA PDA Compi3 Shad 1,2,3,6,7,8-HxCDD pg/g 1.1 J 0.01 0.011
PDA PDA Comp#3 Shad 1,2,3,6,7,8-HxCDF pPg/g 0.19 J 0.1 0.019
PDA PDA Comp#3 Shad 1,2,3,7,8,9-HxCDD pg/9 0.54 J 0.01 0.0054
PDA PDA Comp#3 Shad 1,2,3,7,8-PeCDD po/g 0.51 J 1 0.51
PDA PDA Comp#3 Shad 1,2,3,7,8-PeCDF pg/g 0.43 J 0.05 0.0215
PDA PDA Comp#3 Shad 2,3,4,6,7,8-HxCDF pa/g 0.3 J 0.1 0.03
PDA PDA Compi#3 Shad 2,3,4,7,8-PeCDF pg/g 0.55 J 0.5 0.275
PDA PDA Comp#3 Shad 2,3,7,8-TCDD pa/g 0.57 1 0.57
PDA PDA Comp#3 Shad 2,3,7,8-TCDF pg/g 5.7 0.05 0.285 1.89933
PDA PDA Drum Compi1 1,2,3,4,6,7,8,9-0CDD pg/g 16.5 0.0001 0.00165
PDA PDA Drum Compi##1 1,2,3,4,6,7,8,9-OCDF po/g 1.5 U 0.0001 0.000075
PDA PDA Drum Comps#1 1,2,3,4,6,7,8-HpCDD pa/g 25 J 0.001 0.0025
PDA PDA Drum Comp#1 1,2,3,4,6,7,8-HpCDF pg/g 0.08 U 0.01 0.0004
PDA PDA Drum Comp#1 1,2,3,4,7,8-HxCDD P9/g 0.1 UJ 0.5 0.025
PDA PDA Drum Comp#1 1,2,3,4,7,8-HxCDF pg/g 0.45 J 0.1 0.045
PDA PDA Drum Comp#1 1,2,3,6,7,8-HxCDD Pa/g 0.84 J 0.01 0.0084
PDA PDA Drum Compi#1 1,2,3,6,7,8-HxCDF pg/g 0.22 J 0.1 0.022
PDA PDA Drum Compi#1 1,2,3,7,8,9-HxCDD Pg/g 0.38 J 0.01 0.0038
PDA PDA Drum Comp#1 1,2,3,7,8-PeCDD pg/g 0.09 UJ 1 0.045
PDA PDA Drum Comp#1 1,2,3,7,8-PeCDF po/g 0.07 UJ 0.05 0.00175
PDA PDA Drum Comp#1 2,3,4,6,7,8-HxCDF pa/g 0.24 J 0.1 0.024
PDA PDA Drum Comp#1 2,3,4,7,8-PeCDF pPo/g 0.07 W 0.5 0.0175
PDA PDA Drum Comp#1 2,3,7,8-TCDD pg/g 0.14 w 1 0.07
PDA PDA Drum Comp#1 2,3,7,8-TCDF pg/g 0.44 J 0.05 0.022 0.289075
PDA PDA Drum Comp#2 1,2,3,4,6,7,8,9-0CDD po/g 5.3 0.0001 0.00053
PDA PDA Drum Comp#2 1,2,3,4,6,7,8,9-0OCDF po/g 0.1 UJ 0.0001 0.000005
PDA PDA Drum Comp#2 1,2,3,4,6,7,8-HpCDD pg/g 0.99 J 0.001 0.00099
PDA PDA Drum Compif2 1,2,3,4,6,7,8-HpCDF pa/g 0.06 UJ 0.01 0.0003
PDA PDA Drum Comp#2 1,2,3,4,7,8-HxCDD po/g 0.06 W 0.5 0.015
PDA PDA Drum Comp#2 1,2,3,4,7,8-HxCDF pg/g 0.2 U 0.1 0.01
PDA PDA Drum Compi2 1,2,3,6,7,8-HxCDD pg/g 0.43 J 0.01 0.0043
PDA PDA Drum Comp#2 1,2,3,6,7,8-HxCDF pa/g 0.1 U 0.1 0.0055
PDA PDA Drum Compi#2 1,2,3,7,8,9-HxCDD pa/g 0.24 J 0.01 0.0024
PDA PDA Drum Comp#2 1,2,3,7,8-PeCDD po/g 0.06 W 1 0.03
PDA PDA Drum Compif2 1,2,3,7,8-PeCDF pg/g 0.04 uJ 0.05 0.001
PDA PDA Drum Comp#2 2,3,4,6,7,8-HxCDF pg/g 0.1 U 0.1 0.0055
PDA PDA Drum Comp#2 2,3,4,7,8-PeCDF po/g 0.04 Ud 0.5 0.01
PDA PDA Drum Comp#2 2,3,7,8-TCDD Pg/g 0.05 uJ 1 0.025
PDA PDA Drum Comp#2 2,3,7,8-TCDF pg/g 0.29 J 0.05 0.0145 0.125025
PDA PDA Drum-Compi#4 1,2,3,4,6,7,8,9-0CDD pg/g 6.8 0.0001 0.00068
PDA PDA Drum-Comp#4 1,2,3,4,6,7,8,9-OCDF po/g 0.43 U 0.0001 0.0000215
PDA PDA Drum-Comp#4 1,2,3,4,6,7,8-HpCDD pg/g 1.2 J 0.001 0.0012




Tabie 3-13. Caiculation of TCDD-TEQ concentration from individual Dioxin/Furan congener concentrations in fish tissue.

Sampie © Congener Name Units Conc TEF-Fish [Conc x TEF| TEQ
PDA POA Drum-Compé4 1.2.3.4.6.7.8-HpCOF PO/Q 0.05 w 001 0.00025
PDA PDA Drum-Compé4 1.2.3,4,7.84xC0D PO/Y 0.06 w 05 0.015
PDA POA Drum-Comp4 1.2.3.4.7 8-HXCOF POy 0.47 J 0.1 0.047
PDA PDA Dnam-Compé4 1.2.3.6.7.8-+HxCDD po/s 0.58 J 0.01 0.0058
PDA POA Dnan-Compé4 1.2.3,6,7 8- HxCOF P99 0.16 J 0.1 0.016
POA PDA Drum-Compé4 1.2.3.7.8.9-+xCD0D Po/g 029 J 0.0 0.0029
PDA PDA Drum-Compé4 1.2.3.7,8-PeCDO P9 0.1 J 1 [X]
PDA PDA Drumn-Comps4 1.2.3,7 8-PeCOF Po/g 0.04 w 0.05 0.001
PDA PDA Dnum-Comps4 2.3.4.6.7.8-+HxCOF P9/g 0.16 J 0.1 0.016
POA PDA Drum-Comp#4 2.3.4,7.8-PeCOF Po/g 0.13 J 05 0.065
PDA PDA Drum-Compé4 2.3.7.8-TCOD Po/g 0.14 ) 1 0.07
POA POA Drum-Compe4 7.8-TCOF Po/g 1.3 J 0.05 0.065 0.4058515
UDA UDA Chennei Catish-Comp#t  1.2.3.4,6.7.8.9-OCDD POy 8.1 J 0.0001 0.00081
UDA UDA Channel Calish-Comp#1  11.2.3.4,6.7,8-HpCDOD Po/g 28 0.001 0.0028
UDA UDA Channel Calligh-Comp#!  |1,2.3.4,6.7, 8-HpCDF po/g 0.06 w 0.01 0.0003
UDA UDA Channel Callish-Comp#1  11,2.3.4,7.8-+HxCDD Po/g 0.33 J 05 0.165
UDA UDA Channel Calish-Comp#!  1,2.3.4.7. 8-+xCOF | poig 0.42 J [ 0.0¢2
UDA UDA Channel Catiish-Comp#1  1.2.2.6.7.8-HxCODO PO/g 13 J 0.01 0.013
UDA UDA Channel Casish-Comp#1 ~ 1,2.3.6.7.8-HxCOF Po/g 0.19 J 0.1 0.019
UDA UDA Channel Catish-Comp#1  1.2.3.7.8.9-HxCDO P9 0.51 J 0.01 0.0051
UDA UDA Channel Calish-Comp#t  1,2.3.7.8-PeCDD Po/g 0.61 J 1 0.61
UDA UDA Channel Catish-Comps1  2.3.4,6.7 8-HxCOF PO/g 07 J Q.1 0.027
UDA UDA Channal Caiish-Comp#1  2.3.4.7.8-PeCDF PO/g 0.59 J 05 0295
UDA UDA Charnel Catlish-Comp#1 ~ 2.3.7.8-TCDO Po/9 0.53 1 0.53
UDA UDA Ctannel Casigh-Comp#1 ~ 2.3.7.8-TCOF Po/g 0.35 J 0.05 0.0175 1.72751
UDA UDA Drum Comp 1,2.34.6.7.8.9-0C0D po's 48 J 0.0001 0.00048
UDA UDA Drumn Comp 1.2.3.4.6.7.8-HpCOD PO’y 0.76 J 0.001 0.00076
UDA UDA Drusn Comp 1.2.3.4.6.7.8-HpCOF Po/g 0.06 w 0.01 0.0003
UDA UDA Drum Comp 1.2.3.4,7.84+C0D Po'g 0.07 w 05 00175
UDA UDA Drum Comp 12.3.4.7 84+xCOF Po/o 051 J [X] 0.051
UDA UDA Drum Comp 1.2.3.6.7.8-+xCDD P9 0.36 J 0.01 0.0036
UDA UDA Drum Comp 1.2.3.6.7.0+xCOF Po/Y 0.26 J o1 0.026
UDA UDA Drum Comp 1,23,7.8.9HxCOD POy 02 J 0.01 0.002
UDA UDA Drnum Comp 1.2.3,7.8-PeCOD POy 0.06 w 1 0.03
UDA UDA Drusm Comp 2.3.4.6.7.8-HxCOF POy 0.15 u o1 0.0075
UDA UDA Dngm Comp 2.34.7.8-PeCDF Po9 0.05 w 05 0.0125
UDA UDA Drum Comp 23.7.8-TCOD POy 0.17 J 1 0.17
UDA UDA Drusm: Comp 237.8-TCOF Po/g 1 J 005 0.05 0.37164
| UDA UDA-UE Comp Shad '1,2.3.4.6.7.8.9-0C0D Pog 79.7 0.0001 0.00797
©UDA UDA-UE Comp Shed 1.2.3,.4.6.7.8-HpCOD Po's 88 0.001 0.0088
© UDA UDA-UE Comp Shad '1,2.3.4.6.7.8-HpCOF PO 059 J 0.01 0.0059
© UDA UDA-UE Comp Shed 1.2.3.4.7.84C00D PO 03 J 05 0.15
UDA UDA-UE Comp Shad 1.2.3.4.7.84+COF pog | 08S J 0.1 0.085
UDA UDA-UE Comp Shad 1.2.3,6.7 8-+HxCDD po/g 1.8 J 0.01 0.018
UDA UDA-UE Comp Shad 1.2.3.6.7.84+&CDF POy 0.08 w Q1 0.004
UDA UDA-UE Comp Shad 1.2.3.7.8.94COD P9 1.1 J 0.0t 0.011
UDA UDA-UE Comp Shad 1.2.3.7.8-PeCOD Po9 1 J 1 1
UDA UDA-UE Comp Shed 2.3.4,6.7.8-+HCOF P99 03 J 0.1 0.03
UDA UDA-UE Comp Shad 2.34.7.8-PeCOF PO 025 J | 05 0.125
UDA UDA-UE Comp Shad 2.37.8-TCDD Po'g 11 1 11
UDA UDA-UE Camp Shad 2.37.8-TCOF Po/g 26 0.05 0.13 2.67567
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( Table 3-14. Summary of concentrations and frquncy of detection of COPECs identified in fish tissue. (
Downstream Reference | Upstream Reference
|| Site (PDA) I (DDA) UDA) |
Avg. Max Max
CAS Analysls Analyte UnltsI Max. Conc| Conc | Freq% bonc Avg Conc Freq”% || Conc |Avg Conc| Freq%

[ 95501 | SvOCs |1,2-Dichlorobenzene ughg][ 240 228 | 444%] ND ND 0.00% ][ ND ND | 0.0%

{| 106-467 | svocs |1.4-Dichlorobenzene ughkgl 130 241 | 1a%f n~D ND 0.00% | ND ND | 0.0%
120-832 | SVOCs |[2,4-Dichlorophenol ughgll 190 227 | 333%| ND ND 0.00% || ND ND | 0.0%
95-48-7 | SVOCs |2-Methyiphenol (o-Cresol) ughg 220 222 | 44.4% | 340 317 100.00%{ 110 207 33.37“
72-564-8 | Pesticides |4,4-DDD ugkgll 670 11 [222%f 12 17 33.33% | ND ND | 0.0% |
72559 | Pesticides |4,4-DDE ughgl| 60 18 | 889%| 19 13 100.00%|| 25 21 | 86.7%

" 50-29-3 | Pesticides |4,4-DDT ugkgll 13 13 [ 111%[ ~D ND 0.00% Jf 7.60 15 | 33.3%

[| 319-84-6 | Pesticides [alpha-BHC ughkgl| 2.60 11 [ 111%f w~D ND 0.00% || ND ND | 0.0%

|l 5103-71-9 | Pesticides |aipha-Chiordane ugkgl| 14 12 | 222%| 77 11 33.33% [| ND ND | 0.0% |

[| 60571 [ Pesticides [Dieldrin ugkgll 64 15 | 778%f 19 14 100.00%| 32 21 | 66.7% |
959-98-8 | Pesticides |Endosuifan | ugkgll  4.30 12 [111%| ND ND 0.00% || 3.00 14 | 33.3%

H 72-20-8 | Pesticides |Endrin ughgl| 15 12 | 222%f| ND ND 0.00% [ ND ND 0.0%1
7421-93-4 | Pesticides |Endrin aldehyde ughg 10 12 | 222%| 49 14 33.33% || 7.40 13 | 66.7%

“ 5103-74-2 | Pesticides |gamma-Chlordane ug/ng' 8.10 11 22.2% 3.5 14 33.33% 5.80 14 33.3%

|| 1024-57-3 | Pesticides |Heptachior epoxide ugkoff  5.30 11 | 222%) ND ND 0.00% | ND ND | 0.0% |
93-76-5 | Herbicides [2,4,6-T ughgl 13 574 | 333%| ND ND 0.00% || 7.10 513 | 33.3%

“ 93-72-1 | Herblcides [2,4,5-TP (Sitvex) ughkgll 870 487 |ss6%| 69 4.98 66.67% || 7.50 5.27 33.3°7,|

" 7085-19-0 | Herbicides mg::rfjé‘:gglm'2""°'hy'ph°"°"y>' ug/kg|| 8600 2300 | 33.3% | ND ND 0.00% || ND ND | 0.0%

H Dioxin |2,3,7,8-TCDD TEQ pagll 333 1.30 3.20 1.38 2.68 1.59 f
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Table 8-1. Summary of sediment quality guidelines (benchmarks) {or COPECs retained in sediments.

Jones ot
Sed Sed ol (1997) [ Jones ot @) Other
Chemical Max. | Onterio| Onterio EPA 8QC | NAWQC- |(1997) EQP | NOAA | NOAA | Criterion
CAS Class Analyte Units| Cono | LEL® | sEL® | THL| PEL| (upip,)® | chronic® | sCve’ | ER-L | ERM | Velue Source (other)
78933 | VOCs [2Butanone (MEX)  |ughg| 7.60 - 160.3°
67-64-1 VOCs  |Acetone uphg| 200 ’ 5.13*
71-43-2 VOCs |Benzene ug/kg 49 94.4
108-00-7 | vOCs |Chiorobenzene ugkg| 11000 “ 242
100-41-4 VOCs  |Ethyibenzene ughg| 18 828
100-42-6 | vOCs |Styrene (Monomer) ugrg| 37 811 m:‘”meqp
108-88-3 | VvOCs [Toluene ughg|l 14 ’ 205
1330-20-7 VOCs  |Xylenes, Total ug/kg 81 04.4
05-80-1 8VOCs |1.2-Dichiorobenzene uorg| 330 | 198
56-55-3 SVOCs |Bonzo(a)anthracene ug/kg o1 320 8732 7
50-32-8 SVOCs |Benzo(a)pyrene ugkg| 72 370 | o408 ’
205-99-2 | SVOCs |Benzo(bfiuoranthene ughg| 78 240 | 7008 3600 / 9900 |AET-L / AET-H
191-24-2 | SVOCs |Benzo(g.h.)perylene ugkg| 79 170 1888 o
207-08-0 | SvOCs |Benzo(k)fiuoranthene ugkg| 83 240 | 7006 ’
117-81-7 SVOCs |bis(2-Ethythexyl)phthalate ug/kg 68 182 | 2650
218-01-9 SVOCs |Chrysene ugkg 92 340 2714
206-44-0 | SVOCs [Fluoranthene ugkg| 160 780 | 018 i
193-39-56 | SVOCs |indeno(1,2.3-cd)pyrene ughg| 20 200 1888 I
100-47-8 SVOCs |P-Chioroaniline ug/kg| 3000
o WA No Effects Level
97-80-6 | SVOCs |Pentachiorophenol upka| 360 380’ g’:;gfj’;ﬁ::;‘;"e';_
low value)
85-01-8 8VOCs |Phenanthrene ug/kg 72 560 5608
72.64-8 | Pesticides |4.4-DDD ugkg| 120 | 8 38.4
72-65-9 | Pesticides |4,4-DDE | uoxe] 4s0 5 112
50-20-3 | Pesticides |4,4-0DT ugkg| 330 8 419 a
310-85:7 | Pesticides |beta-BHC  lugkg| o7 5 124 o }
60671 | Pesticides |Dieldrin o ugkg| 200 | 2 sa7 ||
| 7421-83-4 | Pestioides [Endrin Adenyde ugkg| 410 | 3 e || ] R

P
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Table 5-1. Summary of sediment quality guidelines (benchmarks) for COPECs retained in sediments.

Jones et
Sed Sed al (1997) { Jones et al Other
Chemical Max. | Ontario| Ontarlo EPA SQC | NAWQC- |(1997) EqP | NOAA | NOAA | Criterion
CAS Class Analyte Units| Conc | LEL* | SEL" | TEL | PEL {ug/kgoo)® | chronic® scvs’ | ER-L | ER-M Value Source (other)
53494-70-5 | Pesticides |Endrin Ketone ug/kg| 1.20 3 767
5103-74-2 | Pesticldes |gamma-Chlordane ug/kg| 3.00 7 354
76-44-8 Pesticides |Heptachlor ug/kg| 0.98 5 29.5 40.1
1024-57-3 | Pesticides |Heptachlor Epoxide ugkg 11 5 29.5
72-43-5 | Pesticides |Methoxychior ugkg| 3.30 1.2
94-75-7 Herbicides (2,4-D ug/kg 20
75-99-0 Herbicldes |Dalapon ug’kg| 9.90
93-65-2 | Herbicides [MCPP ughg| 2500 115 S:F')‘io';a;ed on EqP
PCBs {Total PCB Homologs ug/kgl 69.4 70 3127
Dioxins 12,3,7,8-TCDD TEQ ug/kg | 0.00037 0 |0.022
EPA (1996) ARCS
73160, Probable Effects Conc
7429-90-5 Metals |Aluminum mg/kg| 9400 580309 (PEC) and No Effect
Conc (NEC),
respectively
7440-38-2 Metals  |Arsenic mg/kg| 7.50 6 33
7440-39-3 Metals |Barium mg/kg| 300
7440-41-7 Metals  [Beryllium mg/kg| 0.64 4,02 Based on Kd
7440-43-9 Metals |Cadmium mg/kg] 1.40 0.6 10
7440-70-2 Metals |Calcium mg/kg| 18000
7440-47-3 Metals  |Chromium mg/kg 19 26 110
7440-48-4 Metals |Cobait mg/kg 10 50 50
7440-50-8 Metals |Copper mg/kg|] 20 16 110
7439-89-6 Metals  |iron mg/kg{ 20000 | 200000 | 400000
7439-92-1 Metals |Lead mg/kg 47 31 250
7439-95-4 Metals |Magnesium mg/kg| 6400
7439-96-5 Metals |Manganese mg/kg| 1000 460 1100
7440-02-0 Metals  |Nickel mgkg] 21 16 75
7440-09-7 Metals  |Potassium mg/kg| 1300
7440-23-5 Metals  |Sodium mg/kg} 290
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Table 5-1. Summary of sediment quality guidelines (benchmarks) for COPECSs retained In sediments.

W 1 Jones ot
Sed Sed ol (1997) | Jones et ol Other
Chemical Max. | Onterio | Ontarto EPA 8QC | NAWQC- |(1997) 2qP { NOAA | NOAA | Criterion
CAS Class Anatyte Units| Cono | LEL® | SEL® | TEL | PEL | (upkg,,)® | chronic’ | SCVe' | ER-L | ER-M | value Source (other)
7440-62-2 | Metals  |Vanadium - moxg| 28
7440006 | Metais |2 mohgj 310 | 120 | 80 | | __I

* LEL and SEL Values are after Persaud et al (1093); the site average TOC was calculated as 0.50% (foc = 0.0080) and SEL values were adjusted for TOC for non-polar compounds,
8VOCs, pesticides, and PCBe (by multiplying with a factor of 0.0059)

® EPA 8QC (Sediment Quailty Criterla) values are from USEPA 1997 (EPA 823-R-97-000); the values given in EPA's table were for a TOC of 1% (foc = 0.01); a correction factor of
0.59 was used to cofrect for site-specitic TOC of 0.50%

° Jones, 19007 - NAWQC: This is a EQP based approach, and secondary chronic values that exceed the benchmarks that used the NAWQC should be COCs.
9 Jones, 1997 - Secondary Chronic Value (8CV).

* For 2-Butanone and Acetone, polar non-lonic compounds, the EQP model (Jones B8CV) provides a conservative estimate of exposure.

' WA No Effects Level: Sediment Quality Chemical Criterla, Washington State Dept of Ecology, Sediment Management. WAC 172-204-320.

® NEC: Probable Effect Concentration (US EPA 1998, Caiculation and ovaluation of sediment effect concentrations for the Amphipod Hyalella Azteca and the Midge Chironomous
riparius, EPA 805-R08-008, Great Lakes National Program Office, Chicago. IL.
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Table 5-2. Summary of water quality guidelines (benchmarks) used for screening of COPECs retained In surface water.

Oak Ridge
IL -Acute | IL-Chronic Lowest
Aquatic Aquatic SWTier#t | SWTiern | Chronic
Chemical | Total or Site Max. | NAWQC - | NAWQC -{ Toxiclty | Toxicity | Secondary | Secondary| Valuefor | Other | Retain as
CAS Class Diss. Analyte Units Conc Acute® | Chronic® | Criterion | Criterion Acute Chronle Fish® Criterlon | COC?
75-35-4 VOCs T 1,1-Dichloroethylene ug/ 0.42 3000 240 No
107-06-2 VOCs T 1,2-Dichlorosthane ug/ 0.7 25000 4500 No
540-59-0 VOCs T 1,2-Dichlorosthene (total) ugh 0.38 14000° 1100° No
71-43-2 VOCs T Benzene ugn 45 4200 8680 No
75-15-0 VOCs T Carbon Disulfide ug 0.69 200 20 No
108-90-7 VOCs T Chlorobenzene ugh 56.00 990000 79000 No
74-87-3 VOCs T Chloromethane ug/ 0.968 160007 13007 No
108-88-3 VOCs T Toluene ugh 4.5 2000 600 No
1330-20-7 VOCs T Xylenes, Total ugh 3 920 360 No
95-50-1 SVOCs T 1,2-Dichlorobenzene ug 40.00 210 170 No
120-83-2 SVOCs T 2,4-Dichlorophenot ug/ 69 630 83 No
95-57-8 SVOCs T 2-Chloropheno! ugh 31 4380° 510 41 No
106445 | SVOCs T ?{;‘“2?2’:22:{)‘°"4'M°'hy'p“"“°' v | 27.00 670 120 No
106-47-8 SVOCs T p-Chloroaniline ugh 180 24 0.2% Yes
108-95-2 SVOCs T Phenol ug/ 14.00 3600° 110° No
319-85-7 | Pesticides T beta-BHC ug/l 0.0092 39 22 No
94.-75-7 Herbicides T 2,4-D ug/ 29 100 8 Yes
120-36-5 | Herbicides T Dichlorprop ug/l 2.2 64 No
7429-90-5 Metals D Aluminum mgh 0.012 0.75' No
7429-90-5 Metals T Aluminum mgh 1.4 0.75 3.29 Yes
7440-38-2 Metals T Arsenic mg/ 0.0061 0.34 0.15 No
7440-39-3 Metals D Barium mg/ 0.054 0.11 0.004 Yes
7440-39-3 Metals T Barlum mgA 0.085 0.11 0.004 Yes
7440-70-2 Metals D Calcium mgh 53 116 No
7440-70-2 Metals T Calclum mgh 54 116 No
7440-48-4 Metals D Cobalt mg/ 0.001 1.5 0.023 No
7440-48-4 Metals T Cobalt mg/ 0.0012 1.5 0.023 No
7440-50-8 Metals T Copper mgl 0.04 0.031 0.019 Yes
7439-89-6 Metals D Iron mgA 0.087 1! No
7439-89-6 Metals T Iron mgA 1.4 1 Yes
7439-92-1 Metals T Lead mgh 0.0049 0.357 0.0139 No
7439-95-4 Metals D Magneslum mg/ 22.00 82 No
7439-95-4 Metals T Magnesium mg/l 22 82 No

Page 1 of 2




Table 5-2. Summary of water quality guidelines (benchmarks) used for screening of COPECs retained in surface water.

——— N
Ok Ridge
K -Aoute | R-Chronio Lowest
Aquatio | Aquetic | SWTiern | SWTiern | Chronio
Chemical | Totsl or She Max, | NAWQC -] NAWQC -| Tonloity | Toxioity | Secondery | Secondary| Valuetfor | Other | Metsin se
CAS Ciass Oles Units| Oono Acute’ | Chronic® | Criverion | Criterion Aoute Chronlo Pish* | Criterion | COC?
7439008 | Metais T [Mangenese mon | o014 23 0.12 Yoo
7430976 |  Motals D [Meroury mn | 00001 | 00014 | 0.00077 i No
7430976 |  Motale T [Merouy mgr | 00002 | o0.0018 | 0.00001 B No
7440097 |  Metate D [Potassium mo Y 83 No
7440-00-7 |  Metals T |Potaseium mgA 4 83 No
7440235 |  Metals D |Sodum mgA 24 680 No
7440-23-8 Metals T {Sodium moA 24.00 680 No
7440-62-2 |  Metals 0 |Vanadium moa | o001 0.28 0.002 Yoo
7440622 |  Metals T |Vanadium mor | 0.0042 0.28 0.002 Yoo
7440086 |  Metais 0 |zine mor |  0.0% 023 | 0241 No
7440686 |  Metals T Jame mor | 0041 0244 | 0.244 No
- — — I

* NAQWC Acute Criterion Is the same as Criteria Maximum Concentration (CMC)

®NAQWC Chronic Criterion Is the same as Criterla Continuous Concentration (CCC)

© For calclum, magnesium, potassium and sodium, the LCV for all organisms were used; the aluminum LCV is for fish,

“ NOAA Bcreening Quick Referance Table {SQuUIRT), Saptamber 1999. Values are for Lowest Obssrvable Ettect Lavel

*EPA. 1993d. Greal Lakes Water Quailty Initiative Criterla doguments lor the protection of aquatio Hife In ambient water
(February 1993 Dratt). PB03-184688. Natlonal Technical Information Sarvice. Springfield, VA. (As clted in Suter and Teao, 1996)

'Value for total sluminum used for dissolved aluminum and tota! Iron used for dissoivad iron

?These IL water quality standards were caloulated with insuficlent data, and recommends that these values should be used for

advisory purposes only such as establishing *reasonable potential*

F’( of2
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Table 5-3. Calculation of site-specific NAWQC for hardness-dependent metals in surface water and total to dissolved criterion

conversions.
HARDNESS CALCULATIONSI UNFILTERED TO FILTERED CALCULATIONST
METAL For Filtered Freshwater Criteria Conversion Factors
CMC CCC CMC CCC
Arsenic (As) CF=1 CF=1
Copper (CU) CMC = e0.9422 [In (hardness)] ~1.1 CCC = e0.8545 [In (hardness)] —1.702 CF = 0.960 CF = 0.960
Lead (Pb) CMC = o273 n (hardness)] -1.46 | 0 = 1273 Un (hardness)] —4.705 CF =1.46203 - 0.145712[In Same as CMC
hardness))
xlegr)"“‘y CF = 0.85 Same as CMC
— o0.8473 [In (hardness))

Zinc (Zn) | SC=e CCC = 08473 Un hardness)) +0384 | o — ) 978 CF =0.986

! Adopted from the NAWQC document (USEPA, 2002).




Table 54. Toxicity reference values (TRVs) and Hazard Quotients (HQs) for COPECs identified in

fish.
TRV | Site Max Fish
Analyte CAS |(mg/kg)| Conc (mg/kg)
SVOCs ,-
1,2-dichlorobenzene 95-50-1 0.70 0.24
1,4-dichlorobenzene 106-46-7 0.61 0.13
2 4-Dichiorophenol 120-83-2 | 134.16 0.19
2-Methyiphenol 95-48-7 1.00 0.22
4-DDD 72-54-8 0.060 0.0067 0.012 0.11 0.20
4,4 -DDE 72-55-9 1.61 0.060 0.025 0.04 0.02
4,4 -DDT 50-29-3 3.90 0.013 0.0076 0.0033 | 0.0020
jAbha-BHC 319-84-6 225 0.0026 ND 0.0001
fAlbha-Chiordane 57-74-9 1.66 0.014 0.0077 0.008 0.005
Dieldrin 60-57-1 0.37 0.064 0.032 0.17 0.09
fEndosulfan | 115-29-7 | 0.20 0.0043 0.003 0.02 0.02
§Endrin 72-20-8 0.16 0.015 ND 0.09
IEndrin Aldehyde 72-20-8 0.16 0.010 0.0074 0.06 0.05
IGamma-Chlordane 57-74-9 1.66 0.0081 0.0058 0.005 0.003
Heptachior epoxide | 1024-57-3 | 3.20 0.0053 ND 0.002
45T 94-75-7 0.30 0.013 0.0071 0.04 0.02
2.4,5-TP (Sivex) 93-72-1 0.51 0.0087 0.0075 0.02 0.01
P 7085-19-0 | 5.74 8.6 ND 1.50
xins/Furans
,7.8-TCDD (TEQ) 2.69E-03] 3.33E-06 320E-06 | 0.0012 | 0.0012
11.2,3,4,6,7.8,9-OCDF | 39001-02-0| 1.41E-02]  4.30E-06 2.70E-06 | 0.0003 | 0.0002
1.2,3,4,6,7,8-HCDD | 35822-46-9|1.90E-02]  7.10E-06 8.80E-06 | 0.0004 | 0.0005
F,2.3.4,7.8-HCDD 39227-28-6| 3.90E-06] 3.00E-07 5.80E-07 0.08 0.15
1,2,3,4,7,8-HxCOF | 70648-26-9| 9.90E-06]  8.40E-07 8.50E-07 0.08 0.09
11.2,36,7,8-HCDD | 57653-85-7| 1.00E-02]  1.20E-06 2.00E-06 | 0.0001 | 0.0002
[1.2,3,7,8-PcCDD 40321-76-4]5.66E-06]  6.40E-07 1.20E-06 0.11 0.21
1.2,3,7,8-PeCDF 57117-41-6| 7.34E-05] 4.30E-07 ND 0.01
4,7,8-PCDF 57117-31-4]1.026-04] 6.40E-07 1.00E-06 0.01 0.01
.7,.8-TCDF 51207-31-9]4.74E-04] 5.70E-06 2.60E-06 0.01 0.01
3,7,8-TCDD 1746-01-6 | 2.69E-03]  2.40E-06 1.10E-06 | 0.0009 | 0.0004
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Table 7-1. Calculation of Hazard Quotiens (HQs) for COPECs identified in sediments.

(

“ Chemical Site Max. |__Site Mean Conc Ref Max | Benchmark Site Reference
CAS Class Analyte units | conc |H-UCL(95)| +UCL(5)| copc Value HQmax | HQmean HQ
it 78-93-3 VOCs |2-Butanone (MEK) ug7kg 7.50 34 159.3 0.05 0.0213
| 67-64-1 VOCs  [Acetone ug/kg 290 31.5 435 98 5.13 57 6.1 19.1 |
| 71-43-2 VOCs _|Benzene ug/kg 49 ND 944 0.52
E1 08-90-7 VOCs Chlorobenzene ug/kg 11000 213 1126 ND 242 45 0.88
100-41-4 VOCs Ethylbenzene ug/kg 16 ND 52.5 0.30
100-42-5 VOCs Styrene (Monomer) ug/kg 37 ND 611 0.06
108-88-3 VOCs |Toluene ug/kg 14 ND 29.5 0.47 {
1330-20-7 VOCs Xylenes, Total ug/kg 81 3.2 94.4 0.86 0.0339
95-50-1 SVOCs |1,2-Dichlorobenzene ug/kg 330 254 239 ND 195 1.7 1.3
56-55-3 SVOCs {Benzo(a)anthracene ug/kg 91 ND 320 0.28
50-32-8 SVOCs {Benzo(a)pyrene ug/kg 72 ND 370 0.19
I} 205-99-2 SVOCs |[Benzo(b)fluoranthene ug/kg 75 ND 240 0.31
191-24-2 SVOCs |Benzo(g,h,i)perylene ug/kg 79 ND 170 0.46
207-08-9 SVOCs |Benzo(k)fluoranthene ug’kg 83 ND 240 0.35 It
117-81-7 SVOCs [bis(2-Ethylhexyl)phthalate ugrkg 88 ND 182 0.48
218-01-9 SVOCs |[Chrysene ug/kg 92 31 340 0.27 0.0912
206-44-0 SVOCs |Fluoranthene ug’kg 160 41 750 0.21 0.0547
193-39-5 SVOCs lIndeno(1,2,3-cd)pyrene ug/kg 29 ND 200 0.15
106-47-8 SVOCs [p-Chloroaniline ug/kg 3000 615 721 ND NA NA NA
87-86-5 SVOCs [Pentachlorophenoi ug/kg 3.60 ND 360 0.01
85-01-8 SVOCs |Phenanthrene ug/k 72 36 560 0.13 0.0643
72-54-8 Pesticides }4,4'-DDD ug/kg 1.20 ND 8 0.15 fl
72-56-9 Pesticides |4,4'-DDE ug/kg 4.90 ND 5 0.98 1
50-29-3 Pesticides |4,4-DDT ug/kg 3.30 ND 8 0.41
319-85-7 Pesticides [beta-BHC ug/kg 0.67 ND 5 0.13
60-57-1 Pesticides |Dieldrin ug’kg 2.90 2.43 2.39 ND 2 1.5 1.2
7421-93-4 | Pesticides |Endrin Aldehyde ug’kg 4.10 2.42 2.44 ND 3 1.4 0.8
53494-70-5 | Pesticides |Endrin Ketone ug/kg 1.20 ND 3 0.40
5103-74-2 Pesticides |gamma-Chlordane ug/kg 3.00 ND 7 0.43
76448 | Pesticides |Heptachlor ugkg | 0.98 ND 5 0.20 1
1024-57-3 | Pesticides |Heptachlor Epoxide ug/kg 11 15 1.9 ND 5 2.2 0.30 B
72-43-5 | Pesticides |Methoxychlor ug/kg 3.30 ND 11.2 0.29 |
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Table 7-1. Calculation of Hazard Quotiens (HQs) for COPECSs identiied in sediments.

Chemical Site Max. | Site Mean Conc__| qop pmax

CAS Class Analyte Units | Cono |H-UCL(98)| tUCLOB) | cono

94.76-7 | Herblcides [2,4-D ug/kg 20 7.2 7.6 5.2

76-99-0 | Herbicides [Dalapon ugkg | 8.80 7686 1487 -

93-65.2 | Herbicides |MCPP ughkg | 2500 1483 1612 460

PCBs |Total PCB Homologs ug/kg 69.4 ND
Dioxins  |2,3,7,8-TCDD TEQ ughkg | 0.0004 ND

7420-80-5 Metals |Aluminum mg/kg 9400 5600
7440-38-2 | Metals |Arsenic ‘mgkg | 780 348 3.50 5.6 6 1.3 0.58 0.933
7440-39-3 Metals  |Barium mgkg | 300 121 110 140 48 8.3 23 2.92
7440-41-7 Metals [Beryilium mokg | o064 | 0.48 4.02 0.16 0.1194
7440-43-9 Metals |Cadmium mgkg | 1.40 0.55 0.58 1.2 0.8 2.3 0.97 2.0
7440-70-2 Metals |Calclum mg/kg 18000 8200 NA NA
7440-47-3 Metals  |Chromium mokg | 19 11 26 0.73 0.4231
7440-48-4 | Metals |Cobalt ‘mg/kg 10 8 50 0.20 0.12
7440-50-8 | Metals |Copper mg/kg 20 9.60 7.81 12 16 1.3 0.49 0.75
7439-89-6 Metals |iron mgkg | 20000 12000 200000 0.10 0.08
7439-92-1 Metals |Lead mg/kg 47 24.4 21.0 12 3 1.6 0.68 0.387
7430-95-4 | Metale [Magnesium mgkg | 6400 3400 NA NA
7439-96-5 Metals |Manganese mgikg | 1000 384 369 500 460 2.2 0.78 1.00
7440-02-0 | Metals |Nickel mg/kg 21 10.1 10.2 15 16 1.3 0.64 0938 |
7440-08-7 | Metals |Potassium B mgrkg | 1300 820 NA NA |
1 7440-23-5 | Metals [Sodium mgkg | 290 78 NA NA ||
7440-62-2 | Metals |Vanadum mgkg | 25 11.8 11.7 19 NA NA NA
7440-66-6 Metals |Zinc o mgkg | 310 163 119 89 120 2.6 0.99 0.7417
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Table 7-2. Concentration of CgPECs identified in Site sediments

VOCs SVOCs Pesticldes Herbicides Metals
:
S 8 5 2
o = < 5 5 5 5 g 5
g1 8 |21 2 |&8|l&|2|s|8]|¢8 |&]|8|]38 |8 | 3|8 |£]|5]8
Sample ID| Ug/kg | ug/kg |ugkg| ugkg | ug/kg| ugkg | ug/kg | ug/kg | uglkg | ug/kg | mg/kg| mgkg | mgkg | mgkg | mgkg | mg/kg | mg/kg | ma/kg | mg/kg
R1AD1S | 26J aroJ[ 56 J 140 | 1.2 12 | 12 [ 500 [ 15 ] 19 | 89J
friam1s | 984 29 | 75 48 | 81 | 240 [ 87 [ 92 | 344
IR1AU1S 12J 18J] 26 075J] 27 | 140 5 | 36 | 82J
(RieD1s | 3.4J , 23 | 44 14J] 49 | 83 | 82 | 62
flriBM1Ss | 8.1 5.2J 460J| 1.5J] 16 1.1J] 1.7 | 150 6 | 36 | 82J
[[r1BM2s | 874 1.1J] 12 1.3J] 1.7 | 160 5 | 32 | 72J
[riBUIS | 934 14J] 11 09J| 16 | 110 | 47 | 31 | 674
lricmis | 404 14| 14 061J] 2.1 95 | 52 | 33 | 764
[[r2aD1S | 6.4 7.5 | 170 14 11Jj3t0 [ 16 | 20 | 45
lreamis | 354 4.1 | 130 76 | 10J] 400 | 11 [ 13 | 40
lReam2s | 4.4 46 | 130 84 | 11Jfae0 | 11 | 14 | a4
[Reau1s | 394 21 | 35 12J] 4J] 9 | 58 5 | 13
[Rr2BD1Ss | 3.3 26 | 300 28 | 58J] 810 | 65 | 15 | 27
[R2emis | 6.3 2 | 3 088J| 19J) 68 [ 47 | 45 10
fr2suis | 7.8 21 | 53 16J] 44 | 8 | 65 | 72
lRacM1S 12.J 14 | 22 0o68J| 2Jf 150 | 68 | 39 8
fR3aD1Ss | 36J] 1.9 1.8J[0.61J] 66J 3 | 89 1.1 6.4 41J] 160 8 | 85 | 2604
[[rRsamis | 7.90] 26 | 464 2.7J 9.9J] 1000J] 37 | 140 | 14 18 | 35J] 440 | 13 | 16 | 310J
[R3au1s | 5.1J] 5000 | 44 J] 3000 0.31 J 39 [ 170 | 1.1 12 | 47J] 540 | 13 | 16 | 310
{R3BD1S 1.7J 14J] 28 | 031J] 24| 11J] 61 | 56 | 54 | 87
[[rR3BMm1s 11000 |330J 41J] 1 47J] 2500J] 6.1 | 210 1Jf 19 | 43Jf 430 | 17 | 20 | 180
[R3BU1S 1300 1400 1.8 | 26 23J] 7J] 130 | 69 | 58 | 25
lIlRacm1s 1 16 058J] 19J] 210 | 41 | 39 | 67
{r4AD1S 3J 1.9 33 77d] 67 | 58 | 5.1 40 J
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Table 7-2. Concentration of COPECS Identified in Site sediments

VOCe 8VOCe Pesticides Herbloides Metals
IRELIR R IR AR R IR AR AR AN NN AN
Sample 10| voM9 | uokg |ugkg| ugkg | ugike | ugikg | upkg | oo | ugho | ugho [ mokg| mokg | mokg | mokg [ mokg [ mokg | mog | mog | mong
1.3J 25 | 49 [ o088 | 58 1J[ 110 | 82 | 55 | 1404
a1l 124 |18 [ 110 | 0s7 2.5 479 78 | 61 | 74 | 1804
21 N 1.8 16 42J| 83 | 36J| 37 63 J
1149 24 6 1mJ| e | 42 | 38 80 J
32J 12J] 194 1864 20 | o03d] 16J] 18J] 66 | 48 | 43 | 714
33J 14 ‘ 1 1.7J] 38 41J] 67 | 55 | 65 23
44 24 1 2 | 21 18J] 62 | 68 5 14
1 414 20 2.7 69 | 031J| 45 14 [ 190 [ 86 | 84 70
290 J 79 2 | 47 3 | a1 0 [ 63 [ 76 | 424
9.1J] 0294 924 | 26 | 63 | 028J| 5.4 18 [ 250 [ 79 [ 85 59
17J 134 29 | 43 27 | 2 89 | 61 | 8.1 22
17J o ' 48 | 97 9 [ 16 [370 [ 1 [ 13 | erJf
1 784) o024 1 B 31 | e | o3y 47 | 13 | 180 | 78 [ 85 | e
44 ’ N 22 | 28 a4 | 180 | 76 4 | 13
ReAD1S | 22J 64J| 140 | 060J| 14 20 [ @60 | 16 | 18 | 110
REAM1S | 160J 06J 1 46 [ 140 Jo729] 14 | 20 [ 780 | 16 | 19 | 160
RBAM2S 24 J 1 1 59 | 210 1.2 20 a5 [1000 | 21 25 | 260
Reauts | 1304 204 1 48] 220 [oesy| 11 | 3 700 T 16| 20 [ 210
peBM1S | a7J ' ' } 1 20J] 77 [o@edJ| 34 | 10 [ 140 [ 81 [ 76 [ o1 |
ReBUIS | 20J N ‘ 20J[ 110 [o81J] 76 | 22 [230 [ o5 | 11 | 130 |
recMis | 66J] | | 1 1.4J] 21 - 3 64 | 37 | 04
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Table 7-3 Summary of toxicity testing of sediments using H. azteca and C. tentans.

Toxicity Test Species
H. azteca C. tentans
Is Mean Survival <|Is Mean Growth <|ls Mean Survival <| Is Mean Growth
Sample ID Control? Control? Control? < Control?
R1AD1S No No No No
R1AMI1S No No No No
R1AU1S No No No No
R1BD1S No No No No
RIBM1S [ e ’ No No No
fiR1BM2S No No No
R1BU1S No No No No
R1CM1S No No No No
R2AD1S No No No No
R2AM1S No No No No
[[R2AM2s No No No No
{[rR2aU1S No No No No
[[R2BD1S No No No No
R2BM1S No No No No
R2BU1S No No No No
R2CM1S No No No No
R3AD1S No No No No
R3AM1S No No No No
R3AU1S No No No No
IR3BD1S No No No Ne
R3BM1S No No No No
R3BU1S No No No No
R3CM1S No No No No
R4AD1S No No No No
R4AM1S No No No No
|R4AU1S No No No No
R4BD1S No No No No
R4BM1S No No No No
R4BU1S No No No No
R4CM1S No No No No
R4CM2S No No No No
R5AM1S No No No No
R5AN1S No No No No
R5AU1S No No No No
RSBM1S No No No No
RS5BN1S No No No No
R5BU1S No No No No
R5CM1S No No No No
RE6AD1S No No No No
R6AM1S No No No No
R6AM2S No No No No
R6AU1S No No No No
REBM1S No No No No
R6BU1S No No No No
R6CM1S No No No No
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Table 7-4. Resuits of benthic community identification and enumeration in sediment samples.

SPECIES

R6AD | R1BD

Veneroida

Corbiculidae

Corbicuia fulminea

o|§lwlo

17

OTAL NO. OF ORGANISMS

OTAL NO. OF TAXA
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Table 7-5. Calculation of Hazard Quotients (HQs) for COPECs identified in surface water.

Total UCL-95 Water Site
Chemical | or Site Max. | (Average | Ref Max | Quality Reference
CAS Class | Diss. Analyte Units| Conc | conc) | Conc | Guideline | HOmax | HGmean | HQpe |
75-354 | VOCs T [1,1-Dichloroethylene ugh | 042 ND 240 0.0018 —
107-06-2 VOCs T |1,2-Dichloroethane ugh 0.7 ND 4500 0.0002
540-590 | VOCs T  |1.2-Dichloroethene (total) ug [ 036 ND 1100 0.0003
71432 | VOCs T |Benzens ug/ 45 ND 860 0.01
75150 | VOCs T |Carbon Disulfide ugh | 069 ND 20 0.03
108-90-7 | VOCs T |Chlorobenzene ugh | 56.00 ND 79000 0.001
74-87-3 VOCs T |Chioromethane ugh 0.96 0.5 1300 0.001 0.0004
108883 | VOCs T |Tolene ugh 45 ND 600 0.01
1330-20-7 | VOCs T |xylenes, Total ugh 3 ND 360 0.01
95-50-1 | SVOCs | T [1,2-Dichlorobenzene ugl | 40.00 ND 170 0.24
120-83-2 | SvOCs | T [24-Dichiorophenol ugh 69 ND 83 0.83
95-578 | SVOCs { T {2-Chlorophenol ug/l 31 ND 41 0.76
106445 | svocs | T ;“;‘::"C"'r:'s‘:l’)‘°"4’“‘e‘“y'p“e"°' ugt | 27.00 ND 120 0.23
106478 | SVOCs T  |p-Chloroaniline ugh 160 14.4 ND 0.2 800 72
108952 | svocs | T |[Phenol ugh | 14.00 ND 110 0.13
319857 | Pesticides| T Joeta-BHC ugh | 0.0092 ND 22 0.004
94-75-7 |Hericides] T [24-D ug 29 27 ND 8 3.63 0.34
120-36-5 | Herbicides| T |Dichlorprop ug/l 2.2 ND 64 0.03 |
7420-905 | Metals D [Aluminum mgA | ©0.012 ND 0.75 0.02
7420905 | Metals | T |Aluminum mg/l 1.1 0.819 0.88 0.75 1.47 1.08 117
7440382 | Metals T |Arsenic mgt | 0.0061 ND 0.15 0.04
7440393 | Metals 0 [Barium mgn | 0.054 0052 | 0.051 0.004 135 13 12.8
7440-39-3 | Metals T {Barium mgn | 0.0865 0.062 | 0.061 0.004 16.3 155 153
7440-702 | Metals D |Calcium mgh 53 50 118 0.46 0.43
7440-702 | Metals T |cCalcium mgh 54 53 116 0.47 0.46
7440484 | Metals D {Cobalt mgn | 0.001 ND 0.023 0.04
7440484 | Metals T {Cobalt mgh | 0.0012 0.0011 0.023 0.05 0.05
7440508 | Metals | T [Copper mgn| o004 |119E02] ND 0.019 2.04 0.62
7439896 | Metals D |iron mgh | 0.087 0.032 1 0.09 0.03
7439-896 | Metals T |iron mg/ 14 1.13 11 1 1.40 1.13 1.1
7439-92-1 | Metals T |Lead mg/ | 0.0049 ND 0.0139 0.35
7439-954 | Metals D [Magnesium mgn | 2200 20 82 0.27 0.24
7439-954 | Metals T [Magnesium mg/t 22 21 82 0.27 0.26
7439-96-5 | Metals T |Manganese mgn | 0.14 00914 | 0.084 0.12 117 0.76 0.7
7439976 | Metals D |[Mercury mg | 0.0001 ND 0.00077 | 0.16
7439-976 | Metals T [Mercury mgh | 0.0002 ND 0.00091 0.22
7440097 | Metals D |Potassium mgh 36 3.3 53 0.07 0.06
7440097 | Metals T {Potassium mg 4 a5 53 0.07 0.07
7440-235 | Metals D |Sodium mg/ 24 20 680 0.04 0.03
7440-235 | Metals T |sodium mgh | 24.00 20 680 0.04 0.03
7440622 | Metals D [Vanadium mgn | 0.01 0.00532 | 0.0033 | 0.002 5.00 2,66 1.65
7440-62-2 | Metals T [vanadium mgh | 00042 | 00042 | 00017 | 0.002 2.10 2,10 0.85
7440-66-6 | Metals D |zinc mgh | 0.036 ND 0.241 0.15
7440-66-6 | Metals T |zinc mg1 | 0.041 0.0046 0.244 0.17 0.02
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Table 7-6. Summary of statistical analyses of surface water toxicity testing using P. promelas and C. dubia.

Toxicit

Test Species

P. promelas

C. dubia

Sample 1D

Is Mean Acute
Survival < Contol?

Is Mean Chronic
Survival < Control?

Is Mean Growth <
Control?

Is Mean Acute
Survival < Contol?

Is Mean Chronic
Survival < Control?

Is Mean Neonate
Production < Control?

R1AD1W

No

RIAMIW
RIAUIW

No

R1BD1W
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( Table 9-1. Summary of all COPECs identified in varioug.quatic media and exceedances to appropriate benchmarks. (

Surface water COPEC Sediment COPEC Bioaccm. Test (Clams) Fish Tissue COPEC
Hazard Quotient > Hazard Quotlent >
Chemical 1 1 Site > Reference Hazard Quotient

Class Analyte COPEC ? Max Ave COPEC ? Max Ave COPEC ?| and Control }j COPEC ? >1
VOCs 1,1-Dichloroethylene ﬁE—S NO NO N40 NA NA

VOCs 1,2-Dichlorosthane YES NO NO NO NA NA

VOCs 1,2-Dichloroethene (total) YES NO NO NO NA NA

VOCs 2-Butanone (MEK) NO YES NO NO NA NA

VOCs  |Acetone NO YES |0 YES:-[..vES. || NA NA

VOCs Benzene YES NO NO YES NO NO NA NA

VOCs Carbon Disulfide YES NO NO NO NA NA

VOCs Chlorobenzene YES NO NO YES NO NA NA

VOCs Chioromsthane YES NO NO NO NA NA

VOCs Ethylbenzene NO YES NO NO NA NA

VOCs Styrene (Monomer) NO YES NO NO NA NA

VOCs Toluene YES NO NO YES NO NO NA NA

VOCs Xylenes, Total YES NO NO YES NO NO NA NA

SVOCs 1,2-Dichlorobenzene YES NO NO YES | “YES ~|v YES NO YES NO
SVOCs 1,4-dichlorobenzene NO NO NO YES NO
SVOCs  |2,4-Dichlorophenol YES NO NO NO NO YES NO
SVOCs  |2-Chlorophenol YES NO NO NO NO NO

SVOCs  |2-Methylphenol NO NO NO YES NO
SVOCs ?:-rh:sect)ll;ylphenol/4-Methylphenol (mé&p- YES NO NO NO ‘ NO NO

SVOCs Benzo(a)anthracene NO YES NO NO NO NO

SVOCs Benzo(a)pyrene NO YES NO NO NO NO

SVOCs Benzo(b)fluoranthene NO YES NO NO NO NO

SVOCs Benzo(g,h,i)perylene NO YES NO NO NO NO

SVOCs Benzo(k)fluoranthene NO YES NO NO NO NO

SVOCs bis(2-Ethythexyli)phthalate NO YES NO NO YES L YES: NO
SVOCs Chrysene NO YES NO NO NO NO

SVOCs  |Fluoranthene NO YES NO NO NO NO

SVOCs  {indeno(1,2,3-cd)pyrene NO YES NO NO YES NO
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Table 9-1. Summary of all COPECs identified in various aquatic media and exceedances to appropriate benchmarks.

Surface water COPEC Sediment COPEC Bioaccm. Test (Clams) Fish Tissue COPEC
Hazard Quotient > Hazard Quotient >
Chemical 1 1 Site > Reference Hazard Quotient
Class Analyte COPEC? Max Ave COPEC ? Max Ave COPEC ? and Control COPEC ? >1
SVOCs  |p-Chloroaniline B YES YES YES YES NA NA NO NO
SVOCs Pentachlorophenol NO YES NO NO YES YES NO
SVOCs Phenanthrene NO YES NO NO NO NO
SVOCs Phenol YES NO NO NO NO NO
Pesticides |4,4-DDD NO YES NO NO NO YES NO
Pesticides [4,4'-DDE NO YES NO NO YES YES YES NO
Pesticides [4,4-DDT NO YES YES YES YES NO
Pesticides |Alpha-BHC NO NO NO YES NO
Pesticides |Alpha-Chlordane NO NO NO YES NO
Pesticides |beta-BHC YES NO NO YES NO NO NO NO
Pesticides |Dleldrin NO YES YES YES ff NO YES NO
Pesticides |Endosulfan 1 NO NO NO YES NO
Pesticides |Endrin NO NO NO YES NO
Pesticides |Endrin Aldehyde NO YES YES NO NO YES NO
Pesticides |Endrin Ketone NO YES NO NO NO NO
Pesticides |gamma-Chiordane NO YES NO NO NO YES NO
Pesticides [Heptachlor NO YES NO NO NO NO
Pesticides |Heptachlor Epoxide NO YES YES NO NO YES NO
Pesticides |Methoxychlor NO YES NO NO NO NO
Herbicides [2,4,5-T NO NO YES NO YES NO
Herbicides {2,4,5-TP (Silvex) NO NO NO YES NO
Herbicides |2,4-D YES -YES NO YES NA NA YES YES NO
Herbicides |2,4-DB NO NO YES YES NO
Herbicides [Dalapon NO YES NA NA NO NO
Herbicides |Dichlorprop YES NO NO NO YES YES NO
Herbicides g"ﬁgg;ﬁe’\:sf;’;'c‘;nc Aoid) NO NO YES NO NO
Herbicides |MCPP NO YES YES YES ~ YES YES YES YES
PCBs Total PCB Homologs NO YES " YES NO NO NO
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( Table 9-1. Summary of all COPECs identified in various(aquatic media and exceedances to appropriate benchmarks.

Surface water COPEC Sediment COPEC Bloaccm. Test {Clams) Fish Tissue COPEC
Hazard Quotient > Hazard Quotient >
Chemical 1 1 Site > Reference Hazard Quotlent
Class Ana!!te COPEC ? Max Ave COPEC ? Max Ave COEEC ? and Control COPEC 7 >1
Dioxins  |1,2,3,4,6,7,8,8-OCDF NO NO NO YES NO
Dioxins 1,2,3,4,6,7,8-HCDD NO NO NO YES NO
Dioxins 1,2,3,4,7,8-HCDD NO NO NO YES NO
Dioxins 1,2,3,4,7,8-HxCDF NO NO NO YES NO
Dioxins 1,2,3,6,7,8-HxCDD NO NO NO YES NO
Dioxins 1,2,3,7,8-PcCDD NO NO NO YES NO
Dloxins 1,2,3,7,8-PeCDF NO NO NO YES NO
Dioxins 2,3,4,7,8-PCDF NO NO NO YES NO
Dioxins 2,3,7,8-TCDD NO NO NO YES NO
Dioxins 2,3,7,8-TCDD (TEQ) NO YES NO NO NO YES NO
Dioxins 2,3,7,8-TCDF NO NO NO YES NO
Dioxins  [OCDD NO NO YES | LUUYES NO
Diloxins Total HpCDD NO NO YES NO
Dioxins Total TCDD NO NO YES NO
Dioxins  |Total TCDF NO NO YES |.- . LR NO
Metals Aluminum (D) YES NO NO NA
Metals Aluminum (T) YES YES NO YES NA
Metals Arsenic YES NO NO YES 5 NO YES E 4 NA
Metals  |Barium (D) YES ‘ NO NO NA
Metals  [Barium (T) YES |k : __ YES |uESfivesof YEs | ovES NA
Metals Beryliium NO YES NO NO NO NA
Metals  |Cadmium NO YES | NO YES |#ouYESH =5fl  NA
Metals Calcium (D) YES NO NO NO NO NA
Metals Calcium (T) YES NO NO YES NO NO NO NA
Metals Chromium NO YES NO NO YES Lo YES, i NA
Metals Cobalt (D) YES NO NO NO NA
Metals Cobalt (T) YES NO YES NO YES " < YES NA
Metals Copper YES NO YES NO YES NA
Metals  |iron (D) YES NO NO NO NA
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Table 9-1. Summary of all COPECs identified in various aquatic media and exceedances to appropriate benchmarks.

Surface water COPEC Sediment COPEC Bioaccm. Test (Clams) Fish Tissue COPEC
Hazard Quotient > Hazard Quotient >
Chemical 1 1 Site > Reference Hazard Quotient
Class Analyte COPEC? | Max Ave COPEC ? Max Ave COPEC ? and Control || COPEC 7 >1
Metals Iron (T) YES YES YES - YES NO NO YES " YES NA
Metals Lead YES NO NO YES YES NO YES YES. NA
Metals Magnesium (D) YES NO NO NO NO NA
Metals Magnesium (T) YES NO NO YES NO NO YES NO NA
Metals Manganese YES YES NO YES YES NO YES YES. NA
Metals Mercury (D) YES NO NO NO NO NA
Metals  |Mercury (T) YES NO NO NO YES |- - YES NA
Metals Nickel NO YES YES NO YES - YES NA
Metals Potassium (D) YES NO NO NO NO NA
Metals Potassium (T) YES NO NO YES NO NO YES YES NA
Metals Sodium (D) YES NO NO NO NO NA
Metals Sodium (T) YES NO NO YES NO NO YES v YEST NA
Metals  |Vanadium (D) YES YES YES NO NO NA
Metals Vanadium (T) YES - YES .| YES ~ YES NA NA YES co0 YES NA
Metals Zinc (D) YES NO NO NO NO NA
Metals Zinc (T) YES NO NO YES YES NO YES - 'YES ' NA

* Shaded areas represent Hazard Quotient values greater than 1 for Surface Water, Sediment, and Fish and Site Concentration greater then Reference and Control values for Clams
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Results of Grain-Size Analysis of Sediments Collectad from Mississippi River near Sauget Area 2 Sites
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Appendix II-A
Results of Grain-Size Analysis of Sediments Collected from Mississippi River near Sauget Area 2 Sites
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II-A

Results of Grain-Size Analysis of Sediments Collected from Mississippi River near Sauget Area 2 Sites
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Appendix lI-A

Results of Grain-Size Analysis of Sediments Collected from Mississippi River near Sauget Area 2 Sites
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Appendix II-A

Results of Grain-Size Analysis of Sediments Collected from Mississippi River near Sauget Area 2 Sites
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Appendix iI-A .
Results of Grain-Size Analysis of Sediments Collected from Migsissippi River near Sauget Area 2 Sites
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Appendix li-A

Resuits of Grain-Size Analysis of Sediments Collectad from Mississippi River near Sauget Area 2 Sites
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Appendix B-A
Resulis of Grain-5i3e Anslysls of Sediments Collected fom Mississippi River near Smget Asse 2 Shes

e o]
—

I

r———

1 9P P

e ]
-—l
_;1
—
O Punest hu—ty

LS/ Pwa R

]
(Pt Py
L

—
L d

!

alol

i

LR

!

P
S

gl amghlys | fms ]

mna 2
1

—t
1

14
4

HULUBULUD

oo & )& of it d
i

___“ f.____,;__

WA

I

_u id
i

B
Nah
t ]
148
1.
154
L5
2
2in
3
]

HHHUUUUHEEULLU
gi#.!#&...::_;

Q%%LJ_L_giéui

]

HHEEHEHEHE
AR

il .,_______“_ff f_:
e

Page 140l 25



Appendix II-A

Results of Grain-Size Analysis of Sediments Collected from Mississippi River near Sauget Area 2 Sites
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ii-A

Results of Grain-Size Analysis of Sediments Collectad from Mississippi River near Sauget Area 2 Sites
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Appendix 1I-B

Results of Chemical Analysis of Sediments Sampled from Mississippi River near Sauget Area 2 Sites
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Appendix II-B

Results of Chemical Analysis of Sediments Sampled from Mississippi River near Sauget Area 2 Sites
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Resuits of Chemical Analysis of Sediments

Appendix I-B

Sampled from Mississippi River near Sauget Area 2 Sites
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Fasulls of Chemicel Ansiyeis of Sediments Sempled from Mississippi River near Saugst Area 2 Siiss

2
21

43
a1

| ———

bl

Bty Ruyt e

4443 ._i.___._% |
|
il _m Jllaledlahl
ilili SHEEEEERHEHEUE
il IrERCEToee
A
gl
EREnnennnenen e

Page 34 of 107



Appendix H-B

Results of Chemical Analysis of Sediments Sampled from Mississippi River near Sauget Area 2 Sites
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Results of Chemical Analysis of Sediments Sampled from Mississippi River near Sauget Area 2 Sites
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Results of Chemical Analysis of Sediments Sampled from Mississippi River near Sauget Area 2 Sites
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Appendix 1I-B
Results of Chemical Analysis of Sediments Sampled from Mississippi River near Sauget Area 2 Sites
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Rasults of Chemical Analyeis of Sedimenis Sampied from Mississippi River near Sauget Area 2 Shies
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Resuits of Chemical Analysis of Sediments Sampled from Mississippi River near Sauget Area 2 Sites
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